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Multi-Channel Radio Transmitter with 

(VIE UAL OVERLOAD PROTECTION 


INDIVIDUAL OVERLOAD PROTECTION 

Advanced electronic design provides 
each unit with individual protection 
against overloading—failure of any one 
channel because of overload does not 
affect operation of others. 


phone operation. Three basic units— 
power supplyi transmitter, and modu¬ 
lator-permit a variety of combinations 
through simple channel switching, 

TESTED FREQUENCY STABILITY 

Meets rigid F. C. C. requirements for 
ground station operation. Frequency sta¬ 
bility within plus or minus .002% at 
temperatures ranging from 0 to 45 
degrees C, 



Communication 

Fidelity 

Inverse 

Feedback 

High Safety 
Factors 

Primary 

Circuit 

Switching 

Forced Air 
Cooling 

Low Operating 
Cost, Easy 
Maintenance 


dipt 

BllNNELL-~AKe 

Research! Engineering, Prod 
Lines ■ Submarine Cables * 
Municipal Signaling * Army 
Telegraph • Facsimile 

































Here's the 
Recorder 
You asked for! 


The best features of Prcsf d j i dual motor 
gear drive with the overhead medium^m 
oni turntable of the famous Presto b* K* 


WQRID’S lAJtCSSY MA WUfA CTUJtER Qt INSTANTANEOUS SQUNfr MBCQJLD1NG KQUtPMSNr.ANl} DISCS 
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Y fv^p eng-inem have oflton asted ua lor a 
cQinpaa, economical yet high-ciuaHty re¬ 
corder- Now you may have it in the Presto 
■66-G for standard andnsicroflroQvc recording. 

Here is i unii ideally suited and priced for 
the typical broadcast station or large tran- 
utripcitfrv manufacturer. Lift prior, KrnmJl^J 
Mode!, (£70 additional for micro- 

groove.) * 

Here’s perfection in total speed rrgularion 
and A«ary tneLdiansnldisturh^ocfl^ tlLanta 
to the standard Fresco d uni motor (tear drive, 
Hera's high-quality recording^ too, lor the 
66-G h of ^oi3Tse p indud** the Presto I-D cut¬ 
ting hfrid- 

Yqi/ll And 6S-G equal do che most exacting- 
recording tasks **vhen used with suitable actir 
plifiens such as Presto 92-A recording ampli¬ 
fier and 41-A limiter amplifier. 


Addraip s F, Q. Ba* £□£),, Hccfconnaek M- J P 
In Canada r WAITER F, DOWNS, LTD., Dominion Sq. Bldg. MonPreol 


rcA HiGHisT Fmun.„tr& mao wscs 

Mierun "5t>vi. *v*m mwi 1h*n itandard ^cpr^ir-g. 
Hj-nnni □ pir^cf euie. TIih aniM 5h PhilKCi. fap, 
ilxiipn ytiniif*. Praih# mad* iJi# rfrrM Inrquiir-cj-nFp-d 
[fried 1( .-nrd Pud^j- Pruala ilELEa EH iiifiJ III EpHlLUp. 
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RECORDING CORPORATION 


READY HOW: Magnetic Tape Recorder 

You probably saw Prcaco'a new supcrqualicy mag- 

natir taps at the OLE P Sh**- IE he 

sure to see it in Presto’* room, at the N.A.B, Con¬ 
vention in Chit'agn, 
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Enlr rc.i 14 je^-j-Cldii tuULcr Oct. 1, 1937 gt 
tbf Ftat CDict hri Wrw Twfc. N. Y, F -andca the 

■jcL e,! Jdjira ?■_ IA7Y, -^ICIcptJQn fcnl 12.Ut 
prr |Mf |(1 tic Uailr-I R^min n: ^mrT.n grid 
CpMill. 2£ ccLii t--t frrRj, U.QD pfr far in 
fnnign raimi|i« fc 31 isitilM per nnp_T. 
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A 1/impHfl jr hdi -0- tlrCUll ll-cIVtilrt bENc-il 
*"A" -Ji:d "E ' tl 4Q mil™ d 

F£p. II 1H 3i*n wiri. Ep.Ur^d no Fiihi "I' 1 
h# ■ ( ■ li -a iiui hui 1 rfroll ihm1a up bP la 
mdil #r d*-. 11 ftl Inin. Ch^n^ir.q lrn-dlr 
[anrimn/ii cnll +** a diracF ihrnnqh c:iuulr 
Pram "A 11 h» 1 “-C ' 1 Tha via »P Hm nihlirfiut 
Wii r rtLil li;-n 4f«#k Ml JM#Vid* □OCC-pICb-'-b 

i-nr# >h# !□«< lift 

db and i Equ‘-i imanT "i hir a 5 db■ In 6 >Jb 

fltc-wlP. H+w rin- Ihli Fiangir^mt-ii fa* .-if-i'F 


fa) One pwiibllLrr 4tauU h ibi HvplEHliiraL vl Mir 
i* «m u4f* wIEft 5 M i-nep^f vim. Tbla * 1 ™^ prrnvia 
m , {■iLoIvlad 4.5 db -licEuxI bur yi rir?L duy “-ire ■■■■■! 
CWHnjrllnn ny|Bi w:..-.lr| fanir.rn an. #ap#n^lhir» irmnj- 
fax* thmn Ul.flflO.-an ta J 3 H.QIHu&D. 

■5b3 AffPlhaf aOlUlfrf- •'if uld b* I*# -tf#* ffl b *Dfc+ 
I r-pqu-anr y 1 I■■ jilirirrP- raynEiar nr lenimn ' IS" r^nnlil^ 
or ■ m^muiTi ntdbfi Jri* «i ft*m 14 4b ne u ft 
innJo- ft-El Crdinarj wbuMict Eiaa-dil-iuna. El au&b L 

npailnr -n.ilij b#- fniinil l :- #n ihn. eAtymueJU nriiLL 
1"T l3ir u-mc"?.r :-ului■ m■ aimer Mir ccrtL id a- rr^nln 
ia \^m i:un nf Knr crrl cd wira rn^iccrzanE. 


V*—th+ lotcp'i li ■! ¥Cwc-t iKquemy be£e- 

be|ib>i' ar—if lI'i ■ Xplln^r Elaprirar iTiar-a - * 


■hr-- 

ni'M >:X Iht r4nl rnpui ■ ai’1 fnC-lufk in dbruiiiiftil enu 
irr_'_iTi uBLb'r 'inn, in m vaiin biqurn:? lapaLlar ir tha hmlsphra rvi livf- b#n<d 
nl prK]u#nri^a i._- b* 4fflplihc4 tn Lht Evrlli-fci rrp^rlpi ihh -i uL-izinpliihni 
,iil lha Mn. 1 U'r frlLar whirh hna nriti1iii|ly L^r^i h -*il r.Xf (hir-Eflvrmln 

mna^'J 1 tef- wnltb l.t briflW 3D0- CJri amd uLhtvh SfflC -epa- 

AnndiK- ven jinprrtiBz cuuJ^frP-MOH In ^■rtllablHl I'dbtr lUliTi ir rhi 
hlbh^H |*ln> IB lhi ilrillry tn nblnln. llr-_ E>Jj u a b in a~n Lj dT rmiinn mrid 
on iHai btCirrlni mot vr!h rhr maxiiim nl -inaa TTul Ltioi.1 rr>ri.1l 
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INSTALLATION 


THE FIRST PRACTICAL BOOK. 

INSTALLING OF TV »nd FM SECEIVE9 ANTENNAS 


i V... FM ANTENNA 


Gift* I 4 d MS U Ot MGfmtLY 
DldBJUMMeB, riACTrCAl, 

VF-Tt 1-VHfHJNUTF 

£QV$R!HG— 


by IRA KAMEN 

MapC^T, flftvllff* JHF#n«a 

C-ii^rti li a-1 Radio Sound C«rP- 

and LEWIS WINNER 

fdllOA SCR VIC J and 

COP/MONICJTJOWS 


Anlennu tonli 

(Raaic Took Required . . . Applle.ftl.Lori *>E dir CcuTrei'l 
TiwJi for Sprtyfiu Types r>j lTtafnFtstiaBi h Involving Flal- 
Lop B* 3 fi F SlatE ftrjdfi, Tik Rodi, Chimney*,, Eto,J 

tW TV AittETtmt InMiiillqiEdin Problem 

jFundzuanuli iJ All TV Trini^lEn-tinDP- . „ . Judging 
Specific Application Peaitufe^ iJip Y*ttoui Types of 
Ahtennan Wlikh Celts Be LLim! Edt TV Wodk , , . Solving 
RdtHthra Problems . . . Improving SEflrmrti>Ndfet 

Ratio J 

Solving ihc PrebkniA of 12-(ihHiui«d Rwpiinn 

(Fncicn. With Which Scrrice Men Musi JJs to 

Ai’i^iriiirEi Tndnll Antennas For FuU-Bend Curetage h . . 
Topical Ptablcmt Analysed.) 

High Frequency TV 4nL«niui InHlflllutlnm 
fAni^pn-ns and Instnlletion Froendurea Whleh Ajjurd Btsl 
RefioEth. giving Mjj^r Installation Problems Involving 
Toned Indoor Jm! OnlJi-.or .AnlcTiT^H*. Application of 
Slub Fibers.) 


TV InEcrfemicc 

1 Analynin of Nins ScuurfiM "f Interference and Solutions 
Which Have Proved Effective,! 

Fringe R^llUiin 

fScluctini; and Instilling Antennae for Ma^rrmoiii Recep¬ 
tion in Areas Over 45 Hlltt From Stations . - - Tfltur 
Installation* . . . Estimating- Town Coata,} 

TV Mfliler Antenna SriEcma 

(Typical Multiple Dwelling Antapuii Sy-item* far SEmiil- 

tuneous Op*rnLidpL of Receiver from n Single 

Antcnnu Army Luld Amplifier SetupA 

FM Anl^riiuih 

< Analysis of Practical FM Antennas -. * Selecting Proper 
Anlmna for Rural and Urban Jobs. | 

The UuiIneflH of TV Antenna InilailaUbiha 

(How to Conduct Successfully TV Installation H’nd Ser- 
■n %r. Work Today . , , Prrhpn Ijir of Correct Types of 
I :ir [JiJLiiLmj: DOd Si:JVi::,iaiA^L^Kni-nuLh mid Wj mm!left.) 

TV AnleruiA Trick* ui lEi* IVado 

(Antenna Installation Device* Which WJU Itnpmvu P it- 
Eure FidoHty-) 


f Incl^+Mi fr>r Quick Reference) 


BRYAN DAVIS PUBLISHING CO. INC + Book Oepr, 

52 Vanderbilt Avenue, New Turk 3 7, N. Y, 

i 

Send me a topy of TV _ _ FM An-tnnna I retaliation, por+- I 
paid, for which I am Hndosinq- £2.DO. 

TPIbih Firnl J 

NAMf . .. ! 


ADDRESS 


CflY AN 0 STATE 


t 


The first edition it limited in 
quantity* Oder Your Copy 
NOWJ 


Price $2 Post Paid 
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Reduced studio operating budgets 
...expanded program facilities... 
with the DU MONT MONOCHROME 
SCANNER Model TA-150-A... 


Predsety, ihis 1aleat Dll Mcrnl dsYeEQprmeiit, the Mon* 
DchionkB Scanner Model TA-IE&Jl. u* virtually "Th* 
Magic litiEdm oS TilWiifiQff," li handles teal patsem^ 
CflttilrtfitkUlIi.. AlAEkd^ IdtotlflcaHofij *litt phitugjiiplis, 
cartoons. gnphg-any and all non-sniro&lfld subjecta in 
Hi* OftEy iogJcil and really economical manner. 

WfcMi drl iron* & sync generalor such as the Dll Mont 
Model TA-107-B, ihia unit develops an KMA standard 
composite signal bom aJandard 2 x 2” gin,si flttdu. SEEll- 
image padruf-R lMCMa a iimpla. economical, one-man 
\obr Tho nmd foe costly Him nailers and the opeialicm 
cl movl* projpdon )or ek-oil bila, are minimised- The 
Monochiome Scanner soon pays for UaeLL DeJiniieiyj 
here's a J 'musl ir m :he money-making telecast setup. 

§ FoH y delivery precfirgtpd on previous orders 


A fckerLwtmN™™ &i Sfr 1 C R tv.b+ rc-o- 

duno■ i 11 oi ’hei.fi bmud li/ p pj-jI^Uf* Utu 
■ftai Id Jba qlui allda. A [Didinur Lex,i im h 
Ehpl Liqh: Smih n|=r>r il.fi q lfeT*T»gh sUi- JliSp, 
fid te- fe S=.uLiiti!E*T^yi» Tihnlr. n’^rlrir rill, THq 

■ Ifflfel Vtllogg di. >• dftpDiJ ii bfeipIlLvd und s=liwA 

■wiEh b !_■ □ jr_Tiq xxrd *YX-= p-plum, |*|.qlfiqq L* jhl 

SET A qlwndaid turn [Will* liinuri a.l£|rt*L 
Ah IHlurafellg ll^di r^F.nr,*™ blA 4 J+l up ID 35 

mulllv* rlj HMlilk. £ v H'Hj.r.F. hlirl.. J.n.n4ul 


rbP Pnh* fiTT***. ■■h" u InpE la. cculul 

iKUi Ly _Il« Joe-jj i-n'niLh'Mr rtr*i.iJI, S»«p F#m- 

im -pEDl« :l.?n ii pjnvjdnH by- ■ uSomUicElLT cui- 
Unn dll Id* Rlqt ™*.Hqg* In- |h* lih«_ Tip, ixnlnr 
Hi Jp»p^y«d &F ■ rLrcuL'a drived hy fcari- 

wdoJLJ bad VuMLlaL J'uLiE'S. 

A F^lWi Ibmir ifH II i VEnppuplb* figp.il b- 
naq-ulnid. aw b«¥H c-i.1 jb» jyab I- -odL-f il Tiiaa 
fend Uuhleg nl^B.11 Lp iqi£Wjr*4 |n| Tlrlflrf: ml* 
[no fitfcfpaifei. CurilPoU lu flul iy«? Hud. j 

1"r." ■pptiwiifiid. "Tb* dsdIidL punn! ujtim 

feJ HDiL^*inry ffwlKt«, hwH uil juii Ifidln.- 

|pn^ A iMmilI nwltch aril -1 Ihm Qiibnq- r.L Ian idq- 
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There ahe w&m pegi In thla machine, repfescsichi# 
it^QQ *> FiibaDiibeia jjj a c:r*^bar telephone ^change— 
the laE« switching lyatcm which hatidli^i dial adit 
With HpllC-SECClCld Swift-nFliS, 

The represent many type# of telephone users 
—two-fninutr LaLktn and ltd-minute talker* * . . 
peOpJe who dial accurately „ . . those who male* ft 
false fia^t [wo. They are dmr:ir.g a iourney through 
a Lmique machine which analyzes the performance of 
■tfhil equipment in a typkaJ central ufike. 

BuL whi> -am aettsaj crossbar exchange connects 
your caU In a matter of seconds (fill ChUniieFpflrt 
moves far nvure slowly. It gives the EcU Laboratqrlei 

tin jlneera wbu bufil it time L-.: olitoyie what happr.Ti* 


[fp pjteih on]!—where botticjsrekd LtavnCap^ whkh pnm 
are overworked or yeed Storied,. which of the circuits 
ar-c moat used. 

In a manual exchange, the number eF operator 
]]oay be changed cu meet different traffic oonditintra. 
In crossbar, afJ switching in dune by tmnpSrji dectm* 
mechanied devices, permanently built In. This ma¬ 
chine showa how many devuicj ui each kind there 
must be in a stew excliftmjEL to FiTlve you the beat of 
service with n minimum of expensive equipment. 

Tl-ili Lraffci.-^uiJy endeddne is one of the many in¬ 
genious research tools devised by die LabtrnateineA *i 
paii qf Its con tinning job—finding new ways to give 
you better and better telephone service. 



frtLL TEUPttONt L APORKIORl'ES 

FKPLQHrN& ANTI IPCVBfTlNH, DEVI5..N& aNO ?EEFECTiNO, FOE CONTINUED IVfftOVKtf EHTSANH ICOfCOwlES :H flLEKHON t HiEHV- CE 
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Jkm Third jtjriiidJ 4Afl IfflEidc-irEf .EnijFufi-srinfr C*b|*r#Jicn 


Oh^R AEftiw the NAH of 

tn^inetriT^lias prq^TKl ;l jujeajtilhsedr 
llvflfy and mfttnrttatL^fi prc^rifll CtfYCf- 
cvery phase Cif iH-attika'it fClgillKHiiff 
foe dieii Hitraiwi] omclavcr llib y=*tf r 
At a thrctHrfiy in tho Hotel 

Stevens fxwi AprEl ? tfr cvraHty-siit 
papery will he rend Itiv Iti* COUfftry'l 
^utstinuHiig apeciafia-ts i\t tht lit. 

Tbe meeting wtl] h*riTi on Thqfy- 
rfav morning, Ap^ai 7 r with A. jatiftts 
Eb?| F -cI□; l i r 111 ;-l n r NAB engineer i*g VX* 

«nulive CQMIIflkfM IlliJ iirwtnr ol fn- 
gEMfrinf, WhtflD, Peoria, HI., pet- 
jslding aver I 6 *p«jptf 5 *E*i 0 H d KJVGT 
ITl-R- ^ 

Wffharf 4 jf SrJirCiM an FAf/FF" 
TjnRirnrllirrjr E. S. Cla^linff, 
coii:ii 2 crciM tltfirittr. EnHineerinfl 
PfeiducCE Dfpt_ R CA Victm. 

^'idiDrRfp iix.U dYrxriBf JH i>pr« 

JvhEm ft-* i-IrJHfclMrf * TF *r 

I- 11 dPYiiumidaDr ^rifennu kill ■: n. j- ;■ I 
i.-v; w&rrA ^wni#*i'iin -m .tarirf 

:rr>iijii.t u,:d :r„-idn:r of khiv: tE-JiV*-" 
iAx yrvtMtd JrWr WH. mpt^yr aa 
fji fvn-n^p trnuiniiNiF mad an Unl-f'hT** 
ra+itiiaj pUllt* of ^...| durptoHi. fcat-i 
iVi-fc p/invr ana Jrx- -rrrHrrcisKE rulr. m-j 

t r*f Mixiug fvpizpvmr ra^c'iV flJP pi J 1 r ' i■' 
i>A JP-Hipl* Lj,r r*jfvv*d puJjFx mad lAf 
■.-:h ■■'j.iili af dn'n jpJ l\.^ij. 


j'tc J ’ r.j: 1 . 1 “ u; yj H-^ 11 / F R J I r^T 1 iT I 

1 V 2 ph /V-yfrJfHw; Robin D. Comp¬ 
ton, tedrnrtil MfllUVlT, WQTC 
[TV), W%Jfc C, 

,'n ia«f jiap>i d-kII b^ L-fxi-rd 1 Hbc imiii 
fdriPTx p/ ru-:idi "dh'r LOrWf^ttfW chu 
.P^pf* jP^rV^PHinrr *&P instated r.pai^- 
ipu-Ju^Tfu? DilraiE mJr-fJUiM^H dlidT 
jwfpwr^ tTf^f* ^PFflwp^HLf wt-:: trannnii- 
r l-:-r .'imp fnjf eJIcJicb j'-a r I'l*ll' iLLiiJiMp 

im-j rmiM. n&ufrk# .. ft*.,id- 
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>H.r-n>il < if itflfmfVFx +1* 
j-.i.-h.iim j 11 n-;j. [‘nr .lpppufmii 

fur n-'inir cn-J IppNiiJ, ndHif 

r™j.hi I Hid(^ pr^ora:rrpj; np.?rwlrat niti, 
ctafl'ik dej^T» add rfn^di^J. J-uifctiH|1 
AN» 7T pgur^mri-ch 

n j' mr!ih l l j j 

if fakw# sHCHf ,H H.3i>i:i'v,7 «t.'i id F.fl 

FrfJfll j3CiafHL.1fcfy JrffULTlirC'rWf H l-J,- G. 
P. Adair, oamnLdric ridio Diaiuw 
Wash., 10. C. 

ttHV MP-iJVJr rAf u^nPHHX^ :■/ 
pkl P *4 FM firfj nh-uibp thf-Wjit 

mat ltWi'J* In- pEy J^CC 1 *# 

uJ^P^Juinal ^naprm af lAi- rjrrujwj. 7 ! ip- 
udd JuadC'S-tl^WH JAn 
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jtfWVpd. 

Thr D^iijpi, DrtnTo^rmrtvf 
ijQ-ji #( TF r U^ir, Willis i - 

ErfcCdHl, fUin^F, TV speckles 
rfefrl, Ail-lril fi- DnUrait Lab?.. TlV ■ 


T- 44* w-v w*ir :'-fc4y r IH f^r- 

i'Tlp.E-mp-il na 9 E^r-tfipn if m ^riLT'3-K^ 

Lvdhilf m**T f*r uip i.-l irld ^fcjTuduwu 

i.nJ van /xainri^o n JrfJhfc iVjyd 

rp* iJih.J.,1 111 ti ^adl <-m>1p m *nt ■/ 

aad'ii /iirbSlVa, umJ irni™ J .r * r ■ * 

si J-^L* j r «irijJ< Orrfliton C'a«i- 

Jolla H iiipErviKir, TV 

E/tStms ui^inEEihig ktijup, RCA 
ViuCOT. 

.1 ti-n-i.nt-tc ci:-d iipx r fJ rrxmiii|HXJ 

/sir rtrai'n r r, L - I Ax -‘-i» j ■ 
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wJpn-^nAXXE ir/pr ixi'.in xiatunx in iufi- 
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Jj LLllJPl I lot l>i-v*^yEr 4-rlri.i ■ :-ilrtl 
, .i+in-I iV-jh - mhJ midai'jJid and 

fl’« Txrrfvxr ■ iinylx ,'npe- ExLI Cd*i 

|HMr mi^nipinp /a^-Jityj eti firiM-MFiJ 
ah tui m IHUHdnrT J 0 ti#r_ 
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The WMAL-TV 


Air-Conditioned Mobile Unit, Designed for Speedy Setup, 
Convenience of Operation and Rapid and 1 Efficient 
Maintenance, Features Provision for Two or Three 
Cameras, Sync Generator, Switching Unit to Fade or 
Switch Between Cameras, Picture and Waveform 
Monitoring Facilities, and Microphone and Audio Racks, 
Pius Microwave Relay Equipment, Intercom Links, 
Test Instruments and Nearly Half Ton of Cables. 


by F. W. HARVEY and E. D. HILBURN 

Chili E^phhrfar AltifttMVfe Chlrf Cn E jnr*r 

WMAIh WMAL-Fni -™n wmal-tv 

Wuhlnfkn. b. t. 


RlUciiTt, DT special eviuit brgfldci^t- 
ingf. wk-nreby flip viewer ia shown jei 
urcimged. and onYEhEtuied event, i: 
□n« o3 hc3pvi&i^'& greatest n|>i1]dKi 
The i Mir'ivjiiLiy of tfrjg type of pro¬ 
gram makes il of glc_ifl public internet, 

and uttordijigly TV hrarkaateii 
mjfce every effort Ca Jwuifidp &5 ETTIKh 
<>f I Ills Lypr iA programming; pOx- 
*ible Tli£ -luk nl remtne a pern Li dti i 
has tiem n limiCiinK factor in i§w 


aLifiDUDt of i has Lype oE broadcasting 
. ttal the average stollon can ptodiln. 
Fortunately, due In new lectinWlirth, 
new equipment, and inn-n^Ed espo-i- 
eiicr-, the cost of this field operation 
is lldng clatLitdiitly r^dnonr 
The greatest factor Ln ikt coaL of 
ipecial tivasii coverage ■? the lime it- 
for the operating cekw tp pre¬ 


the hroadt^i, unloading Equipment 

Wtdng Up causeras. providing power 

and tdci^ione oonneetiom, aosEatllng 
micro *J,v: Fa all tins, teatlfif and ad- 
inxtittg tCjULpmeilL, etc., *11 q-f wbidi 
ec-Jisume a et** 1 dc*[ of time. Kvcn 
with the adMent the suitcase lypa 
ot iiTrsge orthicon field equipment, 
this process requires uny where from 
ODe to Fite hnqrs (fat a rtrw iaf frr 
cwecn five to a Jilt men) depending 
u];rjn the complexity oE the rnstalla- 
rion Jt Eli Evijeoi, therefore, ULne tha 
muliNe control room, ur sn-efllled 
ITMllrtr HJiUj 01115+ be rf-SEfgMrd Enr 
speed of setup, eofrmtlenM of opei*- 
Lion, and provide Foy rapid and edi- 
dE^L mdfttemwke of the eqoLpmrmt 

Today 1 ! TV bramfaaster must estJieF 
boy or tiuiCcf tils itigbale unis A very 
ItDLtfod number o[ Uiffeicm trucks 
are it*, ifa \ilv uj jtQtk iff?ns ti om var i - 
nuh mjnuEacturei-i. Jfoi^use oE the 
limited SEientien, and the faci that 
critj in ndd ifionat 4>]h?rp,tiJijE Gestures 
may be UtaiTed, rrsajiy TV itaifoiu 
Imve ifcal^DEd and built their own 
Tnobile unit*. 

MtafaJta Umtf £nqrirtmznU 

T^e TV naobtle unit li, in effort, » 
complete TV studio control mom on 
wheels. At iiida, si mu^c include two 
G.r tlir^p canseras. V^jTtL as&o^Litrd 
powret bUjjpties anti c-.ntrn.| unit!, flyjl- 
chroni^in^ generator, ^witchsn^ imlt 
to fade cf switch between eanirrai, 
(ogettiEr with picture and lvavEtorm 
n:nnHorang tacijLUta. Tn handle the 
sonnd pertinn p|f : Kc pro^raiiL the 
unit must carry micrfTpkf^E, and au¬ 
dio amplifying equipment Tn a^ldl- 
t^on to th«« nhvcuusly eMeAttal items r 
^ gT^ui number of equally important 
j■ jJrEI i-aj -v fodl^Jb^ irr ^Ikj Tequlrcd. 

! Jif&e include a mic-rowaMC relay trans 
snsUct, ctitErciiTnmninlcRtioni equip¬ 
ment, tcScphoneic for c^mmimkatinE 
With the LludlO, teat rqmprr^nt, tool*, 
snd 1 *m hni rot least, over a kali ton 
of cables-. 

While the mobile unit vejtq tn 
=so^e and to transport nil n: the afore- 
5iicnli(sied apjiarafu.^ Itq primary pnt- 
JinaE is to proved* WOfkJll^ fr^LE Enr 
lIm operaLiofi cif thlt e^uipframt 
"J'ncreioTc. in planning lEie irurepr it 
riJdfieNLfirtL dE i he mohlle unit. Ike rna- 
jnr EimsidfCHtL-Ofl Ja to pruvifl* ads- 
quato opEraiirg f]race fur the eqnip- 
Liienl a.nd pEr^nTieE, -Mt Iht same tins- 
snuking nmjiLmimi ntlJlutsurs of iit- 
=}»te. The proportions oE tke 
vehicle inny be comprom i^cii h- judl 


paYS Enr Ike prORT^ni There arc [Lie 
piokEerTWi oE Lrai-elLiii^ to LJie seen* of 


Pips** i 

M*hil* Uhil vl WHAL-TV ■■! in lur - luncrti ,,i fe lK>thll |4Rp4. N^lf lkl.E»i luLck. Ur\prd 
HDP-BBI Mild ieNeii-A|ii: mil- lur ulI-lbB-hir rttaiver 
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MOBILE TV EXIT 



%or Hsgfrl Side 


■ ji'nc 

Ifl 


■d 


s Phluri ? 

O Itf^K ap inLcr.ur. r! 3b. mobile Ervtft. 4C 4 IF K pmunhli Udd.r -ffa-=L Ewlnfa feet ifafr ‘rtlL -^[1 -Ut *1 Ml*. The p- 

ntU In pwiclnp. £. At C arc rilir * 4*10 if ttt HUM Md*F lh* 4*Plt» #■’ r-irh ildi* ir Ihf hedjr wlicli m ittl Ifli Ihj +WrifE *?l 

leiad ib|i, Ti|i. ]n pa.Hiuu iH th tllPM* wnh^rd. «I>*tb. 4ha ™b htrdth ■ ! ED^ "lei Ltl£ iqur F *ii E E bd-w^ Al £ 

■ ViilE 4ablUPr ^lbflvt-1 -...I m -^incini cvruli 'hyl-i-l. ?.inic-iHi Ml 111 HFUr* ■« iHiw hndcc .liurifc hick 


il f. 


a, jriajmcr I 1 j;iI suSILcilh 1 . m z\titZc is alio— 
£*1ed for Hlf CWCttpi-la, without nntdi- 
aari[y causing the unit Ed become no- 
w\t\6y Proper ucatfiHric oi Ihsse 
cdfUjdmEkuiB will result ii- a unit re¬ 
quiring a minimum ot set^p tiirtc Ui 
iff cl ws the air, and providing a nazei- 

irmrn <jd coovoLieiLos lUr llLe Bpefatlnj* 

personnel Ttiia eombuiatiun is bound 

to afford Uic overall result of beet ple- 


1ai« and sound quality, a1 a mininimi i 
upcrafJjt^ ttjKLiwc- 

TypJ*at |m#N Op*r<HJftD 

In de&agiLiziir cnir U-uitk, we ftut only 

included Uw alorementsnned bn sic Era- 

tuur*, hni ;l It.-:m | me tuldiljana! ilAotl 

L^sratial to held o-perations, The oeed 
lor ;lM ai LlLtae ieiitir-es bfiLnsuLd -quite 
appaieut wh-n np the read, towering 


aueh evsrtb ai Sooth?.! I duties, parades, 

dc. 

To illustrate the importance oE rh 
fesiuL^a, t^t ua'eoBaJdtt a typical foot¬ 
ball! telecast. Two hour* bef-ons air 
131]lc, the uhit with six Csghnid;uu 
Amvea at the -stadium. Tli* unit is 

park-ail in st* £!.F-i£'iLKil \il\i7r Eiedit ivl 

the ffrandstflnd, some 2(Si feel frons 

the tamtr* pt^iiiona In our remote 
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FLlurift 4 


fl«r wirlr-Pi il r*i mfrUli 

l* I hr Ich, 1-31-1 proih mp 

«| ik r-tll-a-iE 3,%-al.rj 


k li iho 


Thf «"!rib ifed luia paml irv 
*Tnc Iemhw it - . 4 I 1 I 


■ hr-rvn l*M **T Efli =i Ibi 



PI|iF* J 

hth-^r ml etc mobile niL ■■ uin iymm ftii Tin nria ilm-n 
mri-K rhi nnfFMj ht.-.. k 1..^ unrip I cm cnc it L.BCU ..I rmrirli.lr- +,» , 

flbK. 


w erforta have been organized 
So tls-i- pncDC chat imuvi'hrs] reipOhSs- 
hUiij Jr^i J™ eFtaWEsbed far the 
TifiOUb Qpez afcmn qE wtup, and u 

rfirutiiVE prOGEdUfe- L\ grncrally foE- 
J&wed- 

Tilt tear gif the vcbktc opetis Up 
rapid unloading. The Snwrr sec- 
tiCHfi the Tear door forms 4it effec¬ 
tive working placfosfm, while the uppe*- 

aeCTLWl attaidc WCUlbcr plfOtectlwi. 
the c-imeranrirr remove cameras, 
Jfinaea and vnev-finders l"Tum xtnrpg* 
rphineb in the rrtu portiwr of (he 
truck; tripod s art rfifeeti frgm ifoci-r 
laefcm In die outride skirts of the 

truck hodjF- Thib L'i jmpmrr I [5 car¬ 
ried la the camera pflsJcmrb in Hie 
giundstuid, and irt up Jit operation. 
The judiu operator than tak^s nu-irn- 
phoncs and inuJm nan ml amplifier, 
alofij with ll ten-inch pktnre monitor 
whldi L-, iuerf by for anncruncer, to 
this ?3Tnr vantage fioErrr in the Etarcds 
Meanwhile, two video ecnttrol <:.pe?r,p 
tars have unreeled the necessary 
length 5 of multiple ccrorhiEtor camera 
able, ;i ml hjvc BtFUOg this lietwpen 
Ehe tjudi and the earner* posit tarn. 
At the mrck end, She cahLex lerrmnatc 
in j connection ;i*nel adjacent to the 
9d5o door. This smile pnneE aEf^ ae- 
conunodites Lhe input pnwtr fine, a u- 
6id line and telephone line, ah tveLI as 
a TToeptacEe for eoantteting the micro¬ 
wave trajikimc^er with 11= amtiol unit 
in the truck. Tfcii connection panel 
m the side of the truck shoves 3 cvp.t*I 
put pcfies: h ifinplihef the roniiecttnp 
the varrnui cables. Ento thi equip 
meiU inside 1 he track, a:w!, hekng the 
Cfliy L-crmidal ppinE lo ^'hipli exterra! 
’mnnectinn^ are made, perntifci opera- 
LjD it :n the idohik unit with n |] doorF 


dosed against westher -or in- 
trmioo rlisrrng th« operatio4L 

and EHttribatFei 

Appr ::ximareiy 6 itlUJ of fff power 
is fetjtiire-:: lo the TV unit; 

thi? power h obtained from a Hcit^v 
aivitohbyx; which has been InttalEed at 
this locatiosi TSie main feeders are 
comLecttd t q. thr oomcetion pane] ajid 
the power It sJieci fad to the main 
power 1 ■':,ItiI-ii 1 :r:n, boamt locac&C m 
s\*.fc, just ntat Id the entrance 4 ooj. 
This swiichtmard prorkks I*r the 
uritEeaticHL nf any <4 sJie eomnuMi, ewq, 
thiM 01 four wife, aingile or po-ly- 
phaae mrrcifK or ar power, lIlTOugh 
the uk orf a Jidi crnsvconneeC ar- 
hid^ncent Oil this SwEtcIltdaJrd are 
the mnid dlaeodnc^t nnd braueh 
circuit -witdsca and Tbses f*r lighti, 
canvoiknce receptadRt, air ccmditiofi- 
ihg unit, nr-d Tor ElJ] TV erjdipmrnl. 
Three vciIcnwteT* wntl rlirce ammeters 
BTie installed on ihe panri fnr measur- 
Ln^ line vi>hajfe nivd uLM-ebL Atl 
powte diairilmdon switches arc 
mounted on sufr-panda behind the 
front pf the irqiu panel, to prevens 
accidents I brushing of swi tches l:y 
apyCme p^ting through the doorway. 

A gnnip of tDg^]c xwisphes, whinh 
cutitrol iin-vntt dr lEahss inspde the 
rnKk, dTC alEO loCiCed Od dK mam 
power panel- These bulbs arc TC- 
rc.^rd in overhead fixtures, which m- 
ddeiltiLliy ire of special d=5=KTi_ l^iltil 
berth standard L 15 -vqIL bidhi hir um? 
whien duds Jinwer is aTfliiphJa, and &ix- 
i«lt d{ bulbs for use whenever iha 
truck id anrCet ^ay, or before c-?rtemnl 

pDWBT h tnnrBctd:l Since the d* 

Mgheing impcies an a-ddltionaE load on 
the truck betterj, mid sm-re the b ?- 


ferj^ may need an occasional boa&L a 
ten-JTTipprc charger li limit info the 
power panel u-R^mbly. iu order that 
Che battery may V k*-pt diarging 
whenever power ib zoiahect^ to the 
track. 

Ce-mmurileeiJarii J+udk 

In remote TV wo|-k p ;| is ctiifO- 
mary to employ ctfejihone wire cir¬ 
cuits to dead tbc sound portion o-i die 
pmerDui back ta die studio There¬ 
fore it is p limpid mqlter ta Caitnert 
the audio output ::-l ihe mobile unit to 
the line which has been pncvmusly in¬ 
stalled b^Lween the tiuck kKation and 
the snjdios. Additional ly^ an our set¬ 
up we installed a private tebepbone I hie 
for use n cueh^g' and icoprifiiuitiog 
Uke remote OprrHtion with ihe: I4udbn. 
These Wire lacilitiea are available at 
a Jiutiiliual cast, mid JpOrt ikojl nOtLr^ 
nnywhert within the field oE our oj*- 
eratioai. For this reason il has not 
been consideied piatriir^f to carry 
rndio relay equIjmiatL far Wrcfl sig- 
nilh. 

In contrast. ^id€ Lamj w=re imr 
dreuits for video signals are iu>t gtu- 
eralfy available on short natict, nor 
are they as coo™ni]caE as tlw mieto- 
W*Vf link yysteErt, Hence, we u^f 
aifhflf of twn types nt niicmwave re¬ 
lay for senchn^ the pk(uft port&on of 
the program back In ike undLu. The 
first 11 a highly purtabk, 7tKXkmc 
hyvr-powared unit fur short diaLiin-;e 
tTan^nassion ■ the *cconcl is a KOaK- 
wb.it larger, higher pawtiod, SOftO-mc 
relay [Or axe at nynrt rcn-grt-C locatioiiS. 

Since, duriug 0 ur football pickup, 
we Ji'C but s^x mi las fforn die main 
Studios, and wi have a :me-uE■ -i:-;kl 

franSrmissioo pflth. WC UW the 7000- 
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me LransrriLtttei and Its J ■ j f^bl i|ic ill- 
rennfl m the roof oi ilie -i ml I iliti i, The 
I mu £ n.i! Li.dr contrat unit, which is used 
ta canuroL the rnuiBinictM- fruijuEitei- 
P-m nH?dy]a.ii?iEi percentage, Is op 
in Ihc nxtiiil-r him i Ee-oih- which 
point a bidrljilc eanrtLitcfcot- cable has 
keen aning to the transmitter locali-su: 
DTI thtf rOuf. Tht: tiaiiattliriar nper?- 
tor, through the me of the telephone 
eonubirticatwHi sy&Lem tn the main 
studios, checks with Lhe iN&cdvtr np- 
to dctcftithte r*ad- orlrniatjoci 
fi2 the antenna, arwf pi-ovule maximum 
signaf i! the receiver, 

Cgulp^anll T*it fljd 

With dll bE Lbfi L'uni jniirrr set up, 

audio .1 ci ■:I micrriwHt'e laezlliLu* in ljji- 

eratlOJi, Efie Cfew l* thpn r£Hdy lo be¬ 
gin adjustment of the CJirlWra cOnti^c, 
tor best picture i|ialLty Krnni thi= 
time on r the ccuier aE llc i l v; i y ^ the 
iriiir^ oprcatcoT»E ccntrd area, whiqh 
tS located juaf iurwgri Of tlh* iliie 
enT^nce door. During the tiw the 
blit wru luting made ready fai vptrii 

tlorr, I h::, a.rra VL'n r - nnl paTtkul ftll)' 
busy, hnt now that the iroJnle nnat 
is ready to asart . the eiv- 

rin«rs wtlC are to OJrtiattf Shr s^unera 
controls, jte- abated at the vi<fco con- 
cml desk On this drsk are Installed 

two (^mpeimes three) camera enn- 
e rcil iliLi is, n s.witching unit, and a 
master monitor. In addition to the 
twn video rpntjol operators, a pru- 
i/u-LTr, fir ptogium -diiectnr i E- seated 
befcpr-E the desk. Behind Lliesr =.eaia 
ss apace iar two Mr three ii on-operat¬ 
ing observers The producer and the 
video control f^pcrptorH m in tele¬ 
phone eommUHiCitjon wath the cam- 

rmrncn a and also with the studio, 4>ver 
the private thie- 

Initial Leshog i: the next step. The 
audw operator receives wofd riom 
ihe stuilk* iha-L the sound is satrsEae- 
mry, with rfrgafd to km: aJfcl quality 
Thp ramoTss th«i arc the cnECilly ad- 
jPEted for optimum picture quilUj-, 
and ths iy^hraninnp ^eneraior 
plmscj -ail!I die Stbdb gebciaEm In* 
miniincKe irpjl-pwr wlioi the switch i = 
ni.^dc t* th? rcrunte piclqTK The 
w^vefr?rm of Ihe pietute emtput la 
then chcclce-n Ear proper sync-to-pic- 
tmr* fscid, camera level* mecehEd, im\ 
a last minute che^k eirE microwave 
Eranyntiltef turnEig- atsd pi^w^r cn^i-put 
ruadc Over the telcpli::zie Nts? from 
the irluciki rnm?K wnrd lhfli sound Jlld 
picture nrc being received in rnnrml 
fashibb. The r I coir, whlgh il Ob the 
pow^^ panel is ayndirotiiawl iviih the 
jtbdm clocta and if » key piece tii 
apparntus. Iei remold work, spht^sec- 

unci LErtiinj; 1 Is -ri.s^nt.;;I In ^hli 

t.nH pickup, idi imianci- with kn 

nillhlfLC^ r ns i= i.'i ici ip i -rb.rr ^ir 1 i inc. Ih-r 


in+ mri-ti d^-h 


Figure h 

VrOT* tfll 1 » i-r(I.E fit Zh* t^lEthln^. -JhlL 
Ik a Ihrrd, nmJ ■ mimr mi^riLir 


uncTi -Knm-li and i|rtrv 


prndurer calls ft>r a last m-mute chr^U 
lrrtses, anr| dirtCli the cnni^ramtv 
to stL the opening shots, He abo re- 
reives w::r ! hum the aikllu optribm 
ch^E Ibe announcer is rratfy to bc* p in 
his npeEii:i^ r ^a.lutalibb UjjCiei cue Emm 
the hiofaik unit. 

Through the use oc a TV rcecivtr 

bmiilltKl in the Teai i*c!.ion oi llw 
trt*ch P an iipLctmc is hemp 
fed to the sq-Tem on the iviiLiuL'i utcnLi 
eot un the ■pid-n desk. The pKoducci- 
and ihf engineers ohwrrve that thr- 
lnir^iuiCLifv hliti Emm the main studio 
is drawing to h rlose, ^nd hence, nii 
time f*r (he remote pickup Is alXML 
due. As the fihm er.dK, a * tat mm 
trlenlfhc^tinn ii ismo-r Iriiro the main 
tcudJov v.-hcteupoci Lha switch is ™de 
to the mobile unit Sound and pir 


Imr- Trom itie staditim thiui Oil [he 
nir. Ffom ihis untc ui^td the end of 
the g-n me, r/EitiuiK>u,s ptLt.-u.t-" aiht 
inuibd are bu.iatained_ 

A'S fruficnt-rrl, niul ni the acta. In 

the 4fwt portion oE the ^ehiijle nas 
l>ecii jtlnnncd toi the storage nE equip¬ 
ment ami toi thr seoi'nktary operat¬ 
ing funeiioiLL. How ! e^er, the consol 

r onm gmup iff - pliC-fld forward Eit chiS 

area, where good light shielding is- 
Bccnmpbnhed tliraug-li the use eiJ tiil- 
uruil finap-OLi window curtains, and a 
vinyl CUTfsun, which ^-nn hr diawh 
tTanaveraely aclc^a the Lrbclf. to femi 
a rca&on-ablv iflik enclnmare. 

!'n r-"€i: ideTJ I iuh tur tha long hoiifS 
uf w-ock which the operators of the 
mobile unit in their pWtLcLpa 

(frjiin'h-iifd 8 -on- pa^iP 3l> 


FI|¥F4 3 

riEliL.TH.iiL yF chc i-^- ilchlnL.-! im :Iil inrr.k ltd 
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Producing broadcast Quality 


TELEPHONE RECORDINGS 



TilLThmic r«CEudint ivjIl'b in apii-Llmn. 



ftlOik <|ii|r!n ibr muri-ir iku^i 


Hp-f ed cm anil aplua in 




1 

| Wf>h 


I SpI iH- llrir 

,hlnBntf —|l#^ 

pn 

Tin- 

r*i- ^ hhp 

t 


4-llrwill it# ppHilunaL ISIet. h Ai'-lJ haEraidtl m- 
dailtac# m|b Iff +fi|>«t -iPlyiMblt, can 

'** Uanl la- arena axara rtfaana.ipp. 



Application of a Telephone Recorder Connector Across 
Station Trunk Lines and Use of Disc or Tape Recorder 
Provides High Quality Telephone Recordings, and Permits 
Rapid Processing of Telephone-Interview Recordings for 
Spot-News Broadcasts, 


by ADALBERT KELLEY 


C-hj'.'i Encfricc# 

WIN ft. flirtflhamltn, H. V. 


EMrtrciVEWr?fr fl-F THE igLudi^ tit tele:- 
fhdmt: r^nfdinffS llAE t>CCfl A peL proj¬ 
ect Df iHELrtj bimdr*yfc PJiJfinrCfr: “JTIi-p 

problem? Ait iiuiny., When ymi opniskkr 
the 1 inLh^c ions of the telephone tertian 
ii i j ij : cj i il i.. i n r-; and nfhet telephone 
equipment dcii^nLed la handtr ci 7\Hy ] im- 
■ted ipwch frequondfcL, 

DiLriaijf n i*Hes n] testa M ulsr aU- 

Tram, ^ new type uS ldcpluvri-r recorder 


'WP.. MIA fil-uLlLilc tlni'Jri-i 111 - 3 - laiaptMia 


EXHniKtPr 3 tried and fouiid to be 
i[i]Ett* the nimv-r WHti this connector 
in the cirLauE. Lhe vuicjt tiL tile ise-wh- 
m-n in the station making die eall m 
itudln jpuftty, while tin- voice on the 
othej- eiid oE The line 1-eiEihbJs* lhe 

of ihe wfdl-known fitter rrtflte 
i:&ed in dr^urus 10 *ilFlllJ&fce 3- EcTqrfWJW. 

There La m* uiij^ctlorv tu tk» srnw Pt i t 
tKjMCtcd by the bcauciri i, Limners. wlwj 
knew they arc (rctening to * EdepJionu 
httervkw- 

The hf?! SEE-f? in Lhe instill latLiin n: 
the system ih to ordef the comUMtar 
bLitidaEd arrnsR nrw of the SEAfkltl 
trunk Iiii-s, itiakmi; pruviinnn I'or or 

(OuUuiitftf .Ttt /iCuiL J-T? 


^irEMbi n| IhO lErtirdbC nnnELHT. TiT*lHMll J rind I ir. h« j LtC.mtfr * (+| « Dr 35 H 

M-=KcIf *t |isa | rrmlnilh I and F ara bap iht fldll rOMrdrtJ edbItbL; J p»| I |.;.| | mrfrf COU- 
nwilrtft, rind J ii an alanminilli kllltLl 



i 
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MOMTORIMG MlFCTtFIER 

For AM Stations 


Mastv AM hmnritJLil: StatPfrn rnodllla- 
t ioi- monitor ErBUDQitter fHr.ilit ie* 
<fo citJl- nffnrd inrdio output for aural 
nmnaloring Tills tefsicc can be pro¬ 
vided tiy using a ninnitsjrin^ rectifier, 
adapted ftont tlie conr-entional 
dawifer circuit, ae ihuwn in Figure Z. 


Ip^nccJ -D-ptp-ut 


System. Adapted from Conventional Voltage Doubler, 
Has a Balanced Output Suitable for Use With Monitoring 
Amplifier Having Bridging Input impedance of 20,000 
Ohms Balanced to Ground. Provides Large Audio Output 
With Relatively Low Distortion. 


TbiE circoEt provide* hniirmtd oirt- 
r-lPC - finable ff?T 1I3C with ccjnmnnly 
encubnteted tnfiHlJkirlri ninpli fieri buv- 
i:;:; a hrtfgi^ iftpelj iitipedanctf rtf 
20,-KKJ ohms, balanced lo ^tcAiiid, and 
adetpiflSdj largo audi* ootpul with 
relatiTrfcy luw diatrtrtirtn. 


by ROBERT B. LAMBERT. It 

wcop. EZnIumbi-A, i. t_ 


iF Wldjn 


Mo rj wiring i* required except a 
single cpnciectic^ to the k| input ter¬ 
minal of the jLaLUm'a nwdiditSerfi 
monitor. 1 


Cn#9pon«n-f PtoiffUrES 


To permit adj^iMfl^nt nE Lhe r f in¬ 
put to the rectifier tf desired C c may 
lup madp variable, In * typical case, n 
2-5D-mftlfcd fijtad mica nip ad tor wu 
used* proTidinf? sufficient fj cou-pdmg 
to jirthilptc □ iic voltage of about +Q 
as manured lures?: paints (20,- 
Wft ota-per-volt mecti am SO-vrih 
at=Le}_ 'The filter capacity and the 
Eoad rcaisktfa indicated were cbcuep to 
minimise n-mplitmte sliafcurtJarn even 
at relatively hl^h modulation frequen¬ 
cies mid iLi* vj supply rcajnnably 
low output impedance *» that the fre¬ 
quency response of the unit would ciOt 
be adversely affected by the oapsd- 
tance nf □ moderate length of shielded 
cable uaed let connect it with the its 

tsOn's ^irJTfib- diuir-rE. blocking CS- 

pHCilflta wrre matalled In the ckjIjhiT 
circLict, sbnoe it wa^ found iliai they 


b k Ik KJlUfflt-ai Lhll iBLi in IVa miiihI nr. 
hjiinnrH iupni_ *i:h ih^ rb-UM« iA ihc iimilmI:. 
■ am monlior [mnMfd 
--JLCA it-A. 


WCTC np^es^nry witfl the particular 
rrinnctOring- amplifier involved- 

iietf CrcufrvcfFtJ 

The unit w** brill up cm a =wall 
Ju3li:riu:n elsaiaih, nwl mounted Oh the 
aide of the rack tflrcedy bctiiixf the 
station”;* modulation 1 monitor. Thii 
periruCl«! J ^hart^'dlheCl cn^jieCtlun in 
the rf input tertuLaab of tlte modula- 
tinn innm^ii; with litC5p fruitf-CT pf 

aCtaj tf pickuti, even with an Ull- 

ahsc^ded lead. Heatw auppty of 6 -3 for 

the SHfSGT rns obttirrtt fr^m ?n 

MinpELher moLinl-nd iti she uimr rarlc. 


I 

Th« ndiEo 1 aniL hdiIeI -k aids «i ■ rici 
firr+ih- Kr^pptl ih& rr.r.HMiiM noelw 



fUnr* j 

MAnlmrcJ cvi’culL ■ JimE-g d Inin ■ LnnvpnrjMHl ^r'llr^r diL^lir. 
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Figure 3 

tbrtUDElI Hdlfrl.'rrl BPiLFmi ME (»TJ val J-:i K I |mi.:: IpSti 
«I T | -h.:c lari- 


Fits*- 7 

llL>rlBDm*l IfldlHltih Hli™ TEriuL^ WIn^ p| 41 nii.iW 3*^1 
□ nki 



Directionui Antenna JFor The 


Corner Reflector Type Vertically Polarized Antenna 
Featuring Unidirectional Pattern Has Cain of at Least 6 
db Over Half Wave Dipoles, Can Be Used With 50-75 
Ohm Air Dielectric and Solid Dielectric Cables, 
Performance Is Result of Reflecting Sheet's Action to 
Direct Radiation from Dipole Along Axis that Bisects 
Angle Between Reflectors; Theory Based on the Use of 
Plane Conducting Sheets of Infinite Size, . 


by L BROWN and Y t L MOffAfT 

GMrif CrrgLfijeFF «*q;Lfirrr 

CtrpftrMifrti 



M.a Mir ±:u UtfUE N Ct t;uw m l:a! t CAT 
li'i^cIriH Tdt|tnre niii r"Lt iun;i I anlecniaS,. 

for pOuit-to-p&anl rctaFor covcfa^c 
Civetr LinMt wh?TC tilt *41 tC II HA ES HOC 
located in the cunttr oE Tht ara to to 
served, dir fw fUpprrwhm ?4 ahfcrfer- 

nlC? beLwetn. systiuns cjprmtLng an tbe 

gbt ne or adjacent frequencies 

In considering- jhr- rir&ijfn fenturrs 
for an nrt^nritt adaptable ID tbdSe ™l- 
chtintlfl, Tjuth cl^tnral and mecJuisi-cal 
fortora werr probed Electrical dtsifpi 
objective wer“ Eg- pruykLe b unidirec- 
Eional radiation paLEEm., wlili j gu=Ei 
qf aE least fi dir OTfr h half-wave dk 
tn. 1 ! sf, aild let obtain iriFpeJaaru-f clsirno 

^crnrtku that *vould producn a vtwr oE 


f\4*r+ i 

JtlmblifiM d»ii| bJ iIil «nn: ndf[ r+r 


lesr L5. It Mt dnimbk to 

■lovLdnp an iiLtHriEia type thnt mml-d tie 
SlLdfiizbenUj- brozd band to ft;-;vide Ellis 
performance cfvtiT ll* tnfrft Frequency 
range Yiilhmcl FMtjtastnient. Iti nrden 
iI '.;m the anLetiaia might be used. wiEh 
*ny nf several iir-^kkrtfie and inlid 
dielei±rir L'ahlf-s with L-hirr jctCr latiC- 
impedances Falling between SO -and ?S 
oWia, rt wai felt d**ir*bk t■> design 
for uiitenim irttpeilaiiee cfiurarterisuea 
:i ;il wCuJil ahdflt the tm* 1 requldi- 
nwnl* when Th* antonna ivaa used wsth 
any of the coa*m| cables in 1Hi = cm- 
pedajiee rangt- Meehan leal design 
jcctlves iiiplwrted adequale ttrengffo For 
wind luuiLiiai; up In 100 mpti. mulsiliiu 
mountiugE for attaching Hit- afitafum 
to ■ wbk Tap^tj o£ iiitpptn-dDg stnum- 
lurcM, and iirrivislnn Inc azicnnthal 
oritHfataun of Che anlesti^ after 
iRffirotinr 

Th« coirj^r rcrtrrtor type ot inteiutt 
was liioach as lllc that wriuld pro 
uide the besL eon^bErvitUM ol perform¬ 
ance Tffl[isirements. It 13 rpLatE^ty 
hroad L-.*i31■:I, lli'j feed Sytiteiri is K^mplr, 
the? 6-dh ffaln rcqiaipimciit can be (bs- 
ily cnitL, acid it is median ic^lly n.ci^pltf 
to construct For Eh« ISJ-L'S? tit band, 

0*n e*ai Hhof^ri trri*rffl 

sntenna is ir^ed vertioall^ po- 
kn i. vil Em this application. Its per 
FormarKe, reduced to simplest E.eims h 
Ls a result e^f the reil-Hcting rbeefs' ac- 
tivn to diiect |lir radiation frnm the 
dipok along I he ixtb ihflL blseoLi the 
BTig-l r betweem the rellertoT^- 3'he 
theory i> Ustd on rti* u>- <>\ plane 
EpnduCtmg of iitftnite scse. Tt 

a, O-f COarwe, ifjeceSSary (□ il^ mixlLli^cl 

rrflectort far pfjictrral rcMtfHt. 

The ce£ec:ii!i; shrett may he s^m-p 
IpMmI by iwing dfMly spaced rDd^ 
Thia apprmcii ia tlecOfla^ry tn re^lsiott 
wind k^flinf iLspcrijiteratfi imLjcptorf 
tJiai spadaigi oE abouL I wavelengdt 
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Fij.'irc* x 

radmi:=a F^Vrim of i = —-j il 11 c r i i ■ r> da a flu inifflMI 

rrmiil Iflbli 



Fiiura A 

IHfldlil it# L'l-IEcrna ul Ivti anfC'ina" ivilS airuibr beiiib Iil-‘ dilTaitvir 
lrOM-IO>bvlk ia’k- 



i 32-162 Me ( otttnt univttlions Band 


provided iJ very ctofie- ek-r.lneai eLfUEva- 

ht\% to shettF- Tht fcengrh and nitm- 
bCi nf tit? rDL^ E5 also limited bj iric- 
chamcal coa-ikleiatiuns It wat de¬ 
rided cn use Tefteclmg ElveeU sppfoxi- 
maitlv wavelength cii a aide, or 
lbDili 4 H bi|Ua.rc_ Thsa, uf conr-q^, re- 
dciceE the £-ain beFow tht ihenrecita] 
maxi mum, but I^E-tE- jrydk-afcd Llmt the 
TtrflL-ai.'ii Wis fiuL Se-dniu Ji:-r Ehese 
d imensi nnEi K-edciCtiOd rn uiffi hfrlow 
5^ wK^lf ngih causes a rapid ifecTease 
ill gain. 

Twu i.rJciiLiftnul p&raibtCrrj thnt were 
found to affect the antenna, ekaxar 
kllKtXJS iT« tllM Included HHffte LxtWtfril 
the fafleetors {4} and the spacing 
from ilit dipole to the apt* of the -t- 
fttctfltfc, ^}- Both ^ thew vBjiabkfi 
WCite investigated expfiFbttejfl^dty, and 
muhs cheeked theorelbcal cortdiLyaflt£. 
Ah might be rxpeeted, the gain o{ the 
antenna is hlghm- for siHa-lkr included 
muffles beewt-en TtfleeLors. The curra 
in Fi^rrre ^ pTlaEi-rate relative held jjat- 
terns f*r vuioux included -a^lec A* 
thU HTiElt LS reduced, buwever, Lite 
radiation rtsLfUnOE decrease:* and 
e>l»m iC lo&Sfii in the ititemia xrmsc r-r- 
ductxm in gum, 

The spaciiLg Jr-urn j|i]ink in- Hpcx 
was fouiid to bfc not criliciil, although 
there art limiting factors. It thkipac- 
iiif is mn<fc large, Ui* main kstre of 
TftjdiaLiOc fipltt^ into |w& lobes. FigUTfT 
■3- illuEtratea this- effect. If this disranr* 
ES marie tno Fmftll h the radiation re- 
SLStHTlCe is lowered to a poin< te'heffi 
■ubmii: losses Limit the gain. 

IJe^ermia^^ ion *"■£ Ute liiul design ■>j - 
msnsi-oiia wjs a matter of trial and 
error The i-adiaLk^ jattems #nr (he 
hiuU design are shown m Figure 4, 
at ievKtal iin:iuencies m the band. It 
can be seen that gain raxiox slight}/ 
Liviih the biiiki. 

Accurate tfeterm illation o4 tIw .p^ire 
of ait anten tie is noi easy, aa Limiy 



Crpi C-i'l □ Tl! J 




CvnppvrJsun 


Jfl^gratkni 


Me 

W':?b«:«dc 

OEpulc 

IJZ 


BJ 

]S7 

*2 

9.1 

202 

92 

10.7 


Fi|»n. A 

fji O'l P ri I 1 Oil iLiin meat cc: m c n c a by iw-a 

aiaihirft jtih Jb •!¥. 


fnctor^ m Lbc laboratory scLu|i inflow 
efler tljr rrsuHi Vwn different rTrfth- 
odl- of jgain ine^surKinern were li^ed,, 
to provide a crott-eheck cm rceoLte 
TJie first method LnTulved d^ertniniingf 
jf H MTi by integrating I he radiLtinn pat 
tern >pf ■ihe antrnr^ p and HCQFTtpBT iilg it 
tD- the ilteocetiou] pUerii of i qnRr- 
ter-wavc antciiTta abtwe a pceSect 
g-rarnd- It is riece^ary, of course, to 
dttCTi'i'iafle rhe ■ihree-ol imrn sinuaS rfl- 
diat ion pattern cl the antenna- nnoLer 
Iwt. It ■was found lhae ihe main ta 
JJatinn luLu? nf the ronner rHlector wa. : 
essentially ellLptreal m ornss sectum, 
which simji'jhed the mathematics of 
inlcgfation. 

The see-orni mcihwl used to nteniure 
^ain involved malriiig a dircor nwas- 
uremenS c'kT antenna ptrforLTyaJVte Ifeki- 
tiv-C to a leftl half*wave dipole. A tCbt 
dipole, acting as II transmitting ^n- 
tpnna. was sd up and th? radiation 
from it measured by a auit^bk rccciv 


irvg RTTtCfmfi-i A 

sloLted 

W 

between 

F rrg-ec rn jf M-c. 

ISZ 

IS? 

t^2 

F^Orrt-fi>r(fcc| 

Jl-o-Ua 
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Mafur-f»>lEfteer 
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234 
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Piinra f 

T-hlr *t ^r:nc-art,h*4^r Ibf uafai -lu-ia: cur ImHl 
n^iaa Jar 4m Iraquaicii-E ; .-'I... =ri 4k 


the jJgTti: gel>BTatiar an-.! (fipcJ-E was 
required to :neaEu:re E N|I ^ud £. PM on 
the coaxial Jliw Feeding the dipok. 
The antenna beiiig tested was then 
eubbLiLuled i::-i the dipole asid the seme 
Tneasurcmcnts made. The power de¬ 
livered sg cp rh t-nnsririttinf antenna ib 
proportional to (E UII ) (jE' BIF }, a and 
fr-npi rhratios- and the field rHtios 

aL lhfl Tece-iving- JTiteniui l Il.“ ^oin can 

be determined. One of the disadvan¬ 
tages oE this tiMrhod Ln tk* difbeultv 
ot rocism^tm^ u halE-wave dipoteUiai 
pmilure^. it* themrtir-al i"L:!i^ii(^ jial 
tern, [t Lb heeesiary to make fix-ten¬ 
sive rr**sirrcrnenta of dtfi di pole-rarlia- 
Liu:l pattern Ijctore the rcaoiltj- Erom 
this method may be d*rpe\nded upon. 
Figure s tahuLatei i g-iin values ob- 
tallied L^ Lhe twu otethods of mcgaiLTt- 
□lent. 

Fimit tn-hacl: rptio of diiectioiHl 

UntiLiLmaj- is oiten ronsiilrTed. r- r.n- 

terioni ol perEornwnee. VVJiLIf it is uufi 
factor to ho rnn&idcred in improve- 
cucrii -oE signal-tu-Eioise ramo Lt js nnt 
always Culaphrabk to Lhe £ain pt the 
anttnnn. Tliis is due co the f^ct HhaL 
■ h:: niiuijr radiatxn; lobe ot lob^s may 
nr may not be CKlCfly Opposite in 
anmnth to ike main lohe Figuce 6 
aliclw^ xiidrdtkjn patterns oE two an- 
lennas with ^pprojc.iTnately Uifi same 
^ias 7 buL with vastLy diffr"Cnl; firvnt- 
to-bflei latios. Anotlifie, and i^^haps 
mnre su^nltlc measai e of perfurmiEiLt 
might Lp ciie Tatio of major-Co-minor 
lota- fi<-|d intenapty. A -Laligjatinn of 
front-to-back ratios u^j major-to- 
inlnor lobe liitiis for Un-ee '-leijURneira 
in Lhfi baihi 3}i;prars ui FLgiirc- 7 

Sincfi tlifi aiitemu ij. to lie used w-th 
aevcrnl typ^-s r.F coaxial L-abte, aagh uf 
which Tctpurfis an rnd terminal Ot 
^d^pter. impedance juaiurrtaentj wor<- 
nurJe wlib tnd teTTninfila and adaptece 
m ptace. Thi^ teas dour to ins-iirfl 
that :I r i n shunt napacltteb oE Lljtie (it- 
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r^Ufr m 

Vi =- *i ■ *[»!■ Hrf- *lEk in KG -WU rrr 
H.C- li/V ■Jprivr. 


Pyurt 12 

Vi»w at h d*pa\m lm| m\h 1 JiO-] 7fU idipLii-.' 


Kip. 9 | Ifrffvi-. hIpi 

Vkw a| b, dlpiJl lrr> iLiir^Inri cud 1 lt*llPlll llff I |i r-diplmric |im In pile.-. 




ft[I-H.£. ! nnr RG-fcl.'d, 1 
until, vi.ih H..;.pn. 
lit rli i n e ■' l- = -j d. 



tings did nut df-gcude the Lrnperflanet 
th-H rartersitfarS uf lllK inwnn*. Figure 
8 shnwi R t X, ?.n;L vfutt with sin end 
Lcrtnina] for flfe pr air dicUfCtilii cable 
in place- I"hii eabk a ehifacteriv- 
tEc imppdiincr Eif 64 -ohra-s, and the 
I 'JUST La pdotlBil Fctt this impedance. A 
photograph af fhe ftrrtetftfl with ibis 
hciing Jn plac^ as shown in Figure t* 1 - 

T'k- idajRti- for E G--8/U julJ RG- 
LI/U cables i? shown m Figure ID. and 
: rape dunce data appear Ln Figure 1L, 
Thr adapter Icrr RjG-lF/U _ cable ^nJ 
psi-fcnmancc data n re shewn in Fig¬ 
ures IE smd 1J Be:lTi of iIhk adapter = 
■'znpl ny □ TtstoLin; 1422 inuutntor with 
suitable g-ssketEng to make -lie back 

the C03iTi«r(.or we*t.lh.“rpTEJLiL Although 
the cvrsrntectDT tp the E.G^B/U Iftd E G- 
L L/U adapter is type L r f/^, which is 
not considered weatherproof, this; til¬ 
ting is iiniveT^^i I y irwd in ranergs hey 

C/mirnumcLLtzuns H_vnE>=fiiS anil wns prO* 
v.idosL Da eonEorm witlL standard pruc- 
uet. 

Many type* of pia*P1ftnB are rer^Lrirf 
for antennas for this application ti ie- 
djmnKxiarE die mnuy types oE smpporf- 
mg - jstrnrhrreH enncyimtcT^d. TIl€ anteh- 
nas can be mounted on * support oS cir¬ 
cular enow wrtlo-n qt ou nn axi^le type 
support. Thus ipMdnt iLIei-ws nziicnuthal 
adjustment dE rtic antenna ulrcr it i* 
inr.tullriI an Lit icwir, and include u 
locking device Ed prevent the antennri 

7 M Pdj yr 3 S.I 
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C 0 S M A LIT E * SHELLS ~ ^ 

for Television deflection yokes 

are made to meet your individual needs. 

Keep in mind that we have tools available without charge tor all Shells shown 
above. And ... we can qurcldy make tools for other punching and notching 
as may be required. 

COSMAUTE is known as a quality product. It meets the most exacting 
requirements. 

Inqu/r/e* given spocfcrflxed oHent/on. 


^CLEVELAND CONTAINERS 


6201 BARBERTON AVE. 


CLEVELAND 2, OHIO 


PlANlS AND SALES OFFICES ol Rtymoolk. Win, Ovtoge. N.Y.. Jem* 

ABRASIVE DIVISION u> Clrolu'tiJ. Ohio 
CANADIAN KANT: Thft Cfavoland Comaliuw.Conodo. Lid. OMorlo 


Canada 
metropolitan j 
NEW YORK ! 


*FP»F$fNTA7JVf$ 

WM,T, BARRON. EIGHTH IINF. RR > L OAXviilE. ONTARIO 
R. T, MURRAY. 614 CENTRAL AVF-. FAST ORANGf. N./. 

E. P. RACK AND ASSOCIATES. 666 FAftMlNGION aV£. 
WEST HARTFORD. CONN. 


DEFLECTION YOKE 
SHELLS 

with black exterior finish, 
as illustrated above, have 
3“ inside diameter, 3.093" 
outside diameter. 

Q-3 is 2 31/32“ long. The 
others, p-4, p-5* p-6, 
p-11, 0-12, p-13 are 

2 I 1/32“ long. 

















in 


How is YOUR company doing 

this “EVERYBODY-BENEFITS” plan? 



EMPLOYEES BUYING 
U. S. SAVINGS BONDS 
VIA PAYROLL PLAN 



('way up her® In 
many companitil) 


—your goal 



Compare your employee participation 
with others who have Payroll Savings 


If the figures for your company fall below those shown 
above, you're missing your share of benefits of the Pay¬ 
roll Savings Plan! These benefits are described below® 
Nation-wide experience proves that when top manage¬ 
ment puts the ^OK” on the Plan, its benefits rise sharply® 

BENEFITS TO EMPLOYEES: Every $3 invested in Savings 
Bonds pay $4 at maturity. Workers gain a 33return 
on their money—enabling them in the future to buy 
more of the things they will want—plus the peace of 
mind that goes with regular saving. 


from the swollen spending stream. The Plan thus con¬ 
tributes to national security—which affects your security! 

WHAT CAN rou DO? If your company has the Payroll 
Savings Plan, make sure it's being adequately promoted 
—backed by your top executives—to bring your company 
its full measure of benefits. If you haven't yet installed 
the Plan, why pass up its benefits any longer? All the 
help you need is available from your State Director, 
Savings Bonds Division, IT S. Treasury Department, 
Hfr is listed in your telephone book® Call him now! 


BENEFITS TO EMPLOYES: The feeling of security that goes 
with participation in Payroll Savings makes workers 
more contented. Worrying less, they work better. Among 
the more than 20,000 large companies with Payroll Sav¬ 
ings, records show that—following installation of the 
Plan—production increased, absenteeism and accidents 
decreased I 

Benefits to THE NATION: The Payroll Savings Plan is a 
powerful deterrent to inflationary forces. Every Savings 
Bond dollar built up in the Treasury withdraws a dollar 



Do You Realize®.®,? 

Over $75,000,000,000 worth of Savings Bonds have been 
bought »inco 1941. ♦ 

More than Vs of thi* volume —over $50,000,000,000—is still 
hold by the purchaser*. * 

During 3 months of 1948, -1,500 additional large firms ln- 
stollod the Poyroll Savings Plan. 

• 

Via this plan, 7,500,000 worfcer* are each investing 
on the average oF $20 per month of their pay— 
more thon $150,000,000 per month—in Eonds. 


The Treosury Deportment acknowledge* with appreciation the publication of this message by 



COMMUNICATIONS 

7hi* rs on official U, S. Treasury advertisement prepared under the auspices of the Treasury Deportment and the Advertising Council. 
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FwiifeffiJi 

Captats A_ Eeeilhait, wh&*£ 3*t- 
vkc dates back to E9J4,, is now a 
nwrliwr and n pilot c*Jt of New 
York. He reports tinE. he like? l* 
miiae atcntiui Lcjiy I^lutui Sound in 
Elia IS-Foot sallhon! and to taJEc v^i-th 
the bays likmrd *h:p m the radio Ttipm. 
He W}\ bai ihii first tel* phone :Lnd tdr- 
jp-ipll ticket? . . h'.:l Bennett \% now 
in WorfoBt^ :imj L. S- Berthfttl Is pat- 
cha&hig igtnL fo-i Lhe Mast Radio 
Telegraph School Bohoh. . . H, K 
Ikrpnwn writer from WCV, Whence- 
taE|y, where he La Imnanutler ijperat-itf, 
that he was with Sc. Lawranee Uni¬ 
versity a= operator an dtsree as bmad- 
fur 1 'f\ vests. _ _ Eric. L_ Bi&- 
Lee, pt' New York's htiest r etjiteis to 
retire from. the police force carE> the 
year and would. like to return to ses B 
perhaps on * Ian Jeer. -. - G. E, J&iUm r& 
tmwjnitfer m^merr nt WCFL. . . . 
G*a Baaiidto ownj a retail liquor 
afore cia Watertown, N. Y G. D, did 
som* line wrnrk Far t-kja-ermriEiit ilur 
big the lail i.Vi ajid tiow operate* 

W2VTLH- L. G Drown i* with 
RCAC, Sepford r N, V. r . ■ A H W. 
Burke wruei frnrn IWnn that h£W* 

■E scarce H. I>- Buiman is k*pL 

l:-ii.'y hji ship ettspectar with RMCA at 
Savaumdi and an occiEnml trick nt 
W£Y Wt dan r f "hear cram cmny 

nf out Tnesnbefa Ytty often and J. 
Oiristjansofi \i one of them jC i c 
chief radioman il HCaC, Rudfy 
Point. - - . R. j. Cowfc jailed otL a 
large uumfacf of snips during hb time 
as a radio operator. He ifi now at 
WEEt, BuUon. as CranSrnitttr papri- 
Vl&pr . A H. D* Vico, whfr lives, in 
1 hr Ipvejy island Cd Hoiltduhi, Iuj.i re¬ 
tired He reports that he itill Ji&j 
grcai deal of love [or radio, hia base¬ 
ment workshop bcinj enhvdetf with 
e^uLplrcedt pf IlL Own cinlitlrLICMun |. 
*ayi tfist he enjeys rending £70 km.UN ■ 

iCAT^ME. , , PL 5L Da^is, Tropical 
RatWi chief imp^or it New York, 
h busy with alstp reoaii work. , . G. 

F. Duvall savs (hot tel^iHi-on is here 

tn stny, ind frnEp Ihe amaynt of repair 
i^rk he dues cut in Brooklyn he must 
hr right, ■ ■ Wc r re wiry to rcuo^t thut 
VWOA isiTititiat WiiLlam G. StodjonJi 
dacrj recently nt hii hnpie in Brooklyn 



ni ihl +'+lh innuiL VWJJA dlriun- cniic "liirt -u hiLd ,ii ebe riacn Apinr r*J, V. L"[-. l>n FdbcuuT 
2fi. Ahr-vi: Vft-HYA lib 41Hlhir Cuf fc»|whUt, l> rh-ri -1 d-E 11 1 at lb Murittiuicr. Flpd'l SfbuiL 
VWQA fcrt-fcrrtirY &iia S:aim and Lartr aranptc, VWQA niH-t-r Iran BdlLGh. Hrlinr: fj.pl. \.rr,r±* 
L- £dM3fclt*. -kkihItv M,rr f^Uldchl RMCA; V'*Tl ■'■ huriL-rarv mrmhi Jm. 1 KUC C^nifiill >ikrr K. '-1 
Wi^Mw bHKV. *' J Mi^Oaniflliu 



Ik-la-- VWUA VtaoriFY mrrtHir Adr^lril Jiinpq H.. Hidnmi, vi-.a n^iiiAi -at Uui^n 

C-T'i. IhDrsmn Ft. Mirri- pi:, ixticiix* vjap pm'fpni UC.4 Cc-Hmuni 4 *lDHi; VA'O.% t.m ■-■ap 
priiadim Ai-iIjf J. CUui|jD u ■ VWOA fiTa mimhir II iH. RiaiTha, iimiriana liagii.'.l II i.-r’ a 
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F\i Proo^oZ-Per/ormance 



Plgun !■ 

4n n( cimhl iff EEi? -aijiDmim wAich m*v ic ncd Qih dIHpil*!* f>r \ P “ ■■jimmaiil*, ahn 

Hr^niri llfcr ll l^pr^.1 rffn«i I mm -!uUil-. 



Fijuri IF 

Kni iprarn ulip tar Enmn-ing ililartliM, "Kin Irrru-r Iter ■« I'lcblrJ hJ)« p^ni z* tiiifei. 


i. Ft~-- 1 — —J[ [ —"L 

1 

? 





Fltfnn 2 

lliicl iliiijiini uE rticmmndcd L'j-si r acnn itfuu 
U' *killr!Jf rrHO^ripf 



Me* Lu>yf> klwcbi Imdirarr cnupli-i uiiii 

1 I 011 N b* p* undid. 


Fl|urf 3 

ScbUfufic llifini nJ rl rirtificr miy ** uirJ *M r AM hU® rtiEvruimEsU. 



Fkttfn-tit FEMK\hMA-HGZ irrfsaSiHfCIlflfrii.s, a. 
basic r^LLirtinnll ire LiC»:nEi 1procedure, 
art HULtL 1 IjtfbW Ifl hivjadcml engineer 
htK operaliDFu Altbovipli the F C£ ha? 
Ccmpwuilj WPLVC.-J She requirements 1 iuf 
Lheie measurements, 11 ll 13 crb&ble |h*t 
ill [he rear futUiC Ihil infevrmatiui! 
Will h^-IilTlrt manrla.tr/r7 few ji! KM 
siiLl ion j hath wiien jpf-iylnji. l'fir a. 
indjearfr ibtreaftrr 

fttr Qqwlpmmwl Rcifulrarf 

The major item t>S tc&t c^ipp^d r* 
Alined ire r-jdJcr t-n ari^qixatel y make lac 
meaiurtirjent*. are Ils^U beiuw. it lx as- 
E.ujrefd that the station already has a 
Sfixid thodullUtm niCnlltC-T wlndt ptOVidM 

ti lerw-ndiitorlJon, dc-«ftphRsii*d awdio 

C-i-1 |is -I wihi y :|iTir il l 5 " s - C 1-1 ■- -i-.|; ■ 

noise and dfcUortion meter 


tat AadFn Q%* Wiirtiiri Twiner 1 contlm:- 
uuxiy Tunable bin 4 or rnifth-litiEE&n andiii 
CisrilULOT 4 I bfiy be it.eiS Cu iriukc ihe and in 

iT^eaMiTemcnra, Die iw&h-butr&n frtqwfr 
ry saltern n particukrjy united for lli&k- 
■.r |j She di/Eturtirn mras.ii reran-rs the 
FCC specified Erequendei The varra/hue 
bc*t frequency irtcil=atbr permits response 
ki be mtStllTed at fiddUional frequencies, 
aisi| 3 mrwc GttEtpfcft mppcn t&t eul"¥fl 
|4dVri, 

W JtiAftUfltar ^arh#t: Ail Itcurtbe □[- 
temiainr |iane!| and a SL£*ia.l JiitJ sad^LOr 
ii nn^uarftd f*H b?b at Ihe intiHL of tfie 
mirrapihane prtamflifif', Fkeause <■( "he 
|- cfi>i^'!i.i-■■ fit p »ie iiEfilie: 1 reifuencles, Ihf 
input level will cNn^C Bfp-l OTlifiJ*tety 1 " 
Lib as tJit JrafiisncF ia viriwl. Alt hddk- 
[kfrril J I dh oT attenuation ip requi red ta 
rrduec Hu modaLaiioti lei^l finm ](K^ tL 
H Le Ehrreitic mnmmmted Lltai 
!he atteniifiECT panrl 1 be CBtfifck cA fc-ary- 
inj Hie input 3 ev^| at Lfegsl dt 

let H4b« ^n-d PPifvrtrciv Hn-ftr; 

Two types L^f nreq&fi md iiBM/tbn mfittfi 
can hi- ’is«d 10 ni«: FCC ngdrcmcilih 
provided Lhcr read lLa.m^anirs ibovr the 
30 kc FCC rt^nircmeEit. Chie h'pe* can be 
used at ail ir-jEallaiiont.; FipuiC Iff An- 
attier 7 can be liseiL only wlwne n scewid 
■t If cull with iuw nOuae and dixtrerticfi level 
tKuu Iwtweeo the afendki and trausmLi- 
Ler hjcalicna a$ indicj[ftJ :n Figure Ifc 
Ttiis instrument rcipnre? Mir trar.snik^nn 
at tiii nri^Liia! xlgna] fram ihe qRf.illaEDC 
ta- fht lUBT.ori.kiii ll ii:Lh i ire idth Liior. ta I :in 
proflmfiL Circuit p*Lll lilLCe Itlis iKIFlhatKbfl 
uliLizeg. a haLareein^ arRTiffSmfoi fc-: iflC 
e]Eminafi“jn nt" die riinrtimrretil: frequency 


iff RiP fte-ctffieip: ^incr men eonmuceitl 
KM mrjdnlatinn nmnit-or^ do not l-a-t 
bldlt-lfl UJudc dutectml, aOme farm uT de> 
Sector or rf rectifier h rc^i-lfd sfi> 
to oieiooru Lhc Amplitude Tncdulated recrixc 
□n the carTKr. A r- tierual ic d^Hram d b 
BlhCBble rteiifiCi lx shewn m '■ IFi re 3 
SLuce fill af t\v ®mpni>tll[a oE thix rft- 


] EJi . |ili ■juiib' i. 


a FCC iuim 307. . . _ 

M«L r, Ea Lm |-rr T'lrnur ri- mr^uiTHimf C^J ¥b 
■tHtHH 1^ ruj^'ltd lu- InAkc- when -pplyraj 
fW i. hC'iiilr MixlHLum Hi cnrrc.inu rKqnJri- 

tenli Uf KpcciBid fiy FCC In IHlIWI OA ■>! 

■.Jcildj -U C7^ t H.IIH^HK, ^ L - F’tTB'L't tr«lv 

.B-M erJ^-i/il-vr -Tlulrinj 
’Lin r l se■ ■ Jir eiii cnLa vlU ir^inr bi i.p?Dr1i^ 
], Tint • ...In 

-HC.A fib Es. -EC/ W/-23A 
■RCA BC JTlfl.nuicmr panel weiiurer Nphl 
level ind prni-icfli mriHbIiIc lI iziiii?.! kci up 1u ’E 
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Measurement Techniques 


1ifi<T air rcitfaly i^aindhle ffOib facfll 
sources, iL is tell llinj many insi^ 1 a- i]E 
wRITt Id tol-ild tIiPit -uwn rcubfieri. tof 
lIlOEC wtlO wSjiE ID 4 j 0 i-lilI mil'll.n u mOrfi 
rintorAU e^nipmchl (3 (krfribfd it\ h^ 
pendJlx. 1. Thiii equipment is much eas-ier 
ti: tHC iPd vAIS CkViS direct readings when 
Ljw^d in -pnqjqnctfapi with an* * f»l*C Ml«e*. 


How to Use Measurement Equipment l Audio Oscillator, 
Attenuator Panel, Noise and Distortion Meter, and RF 
Rectifier) and Secure Required Performance Data for the 


FCC. . . . How to Enter Information for Presentation to 
the FCC. 


by F. 1 . TALMAGE 

Truii-SmlCTiir tri-Ham-inr auction 

Englvietiinir P rent nets- Deiijnsrif-nt 
BCA vttar pivmrn. rrr.H 


tn+ M#Dfu/rmvrtfi 

TIk FCC i-peci^d. ihit _ . . “All rrai> 
iiryniuiil’s s-hall dp nude wiih ihe ecpdp 
nHbll a.-.l;iJsLci:i 11;- nn-rmil fa-OuTim 
tip^rai11i and e^I irwlwlc ill circuit 
between Eh* main tliirfio m-icrgphofne ter 
miiials and tire ii:.lt]ir.i autpint, ii vile: ding 
tefaphurfe hues, |irejnipli-Hf t nhcuiis and 
5,njr equalizers Empibrfd -fcjU.tvt liar miLru- 
pliQflis, and wtLhoin wraiFEBskift, ii i 
*opih'ii^Ii^lt is fartal]i*l 
What is Implied by wnwl program 
n-prration is subjected to snmr 11Lie-ipreta 
tion since l;ie level u: thr mncropboiie in 
put truruLc-Trlier acd Cfre resulting cv£r jlI I 
iTj-i 1 ! Lhc sys-Leon. will v%ry tximdfkjg'bfy 
fk^tndiiqfon Lhe LyptcS fuagrain Rhd ilic 
distance the peffc-ormei i$ slutianed Emm 
eIk fnLvrophbne, etc. Thai La au impor 
Efiflt Ci>r'iS<dc-i'RliOn far !.iyij|.d i*i y wbfii mak¬ 
ing noise mcasuTemrnlSj siiir-t j my hum of 
rtuoK whidi i:-;■ \i nc-Lcs in t'nc preamplifier 
will olmi: iu h aFEect the measurements 
dirfcdy cn prfrptir tiem la Lhe overall sain 
di 13 ht yrifalh The RMA has leccan- 
mwijfii a tundiTd fcyttor £ain of tiS 
db and also specLFfa= rtMUferd r.utCIHl 
level info I lie telephone tine \\r, + 1ft rfhm 
2lld the s laihlard iMfL-ut kvel as- — SO dbm. 
Ii i-1 conoidifi-H rli?t Llww kvela nre o>b- 
littrrrl wicb Ihe pealc readingfe acriLiThJig 
d jnr.y u. normal broadjcasl pri?gram. The 

RMA t^Cij 1*1 iTl £ rtd ii M>'l l 'iNVT TIDW tlEETI 

grit era :K a-rireptrri Mirryuglioin rl^ ini^n-j- 
tiy 

AnDlhec impost id nrl item Id be k-qiri m 
tiiiifd u-l-^-n 3 etti^£ up dV Hudu: syilem n 
sfirn Un Stvfl nl a 1 I m the dicaii 

Ehoislrl ftt kept high enough in tiveTfklt 
any hum ar noise perxialed in lhat |iRf| 
i A Ehd ikLuit. Air mi t.Tampk, Ihe noise 
k^cl IT Ihe nuphl o£ nny l/pc pre^rin- 

amplfheT 1 i: k:-r tha.ii RZ dh hel-nv,- |- "■! 
dbm. Li I';i! Iu> i, tkeTeEiyre, IhaL il die 
reluiJ ouipm kvpl ^t which ih- aipphfkr 
1 % ine:l i:-. fh dl^, the xelalive- noise Lf.orl 
can he aa fileb as — 3 Z db which, erf coupe, 
will nn| in«? shr nCC rtquijfcnfWTHfi. In 
.genera], the level* ibonM hg hept RS high 
ar f-^-dihle without nverk-arSarg Ihe tmipM- 
6Rrs Or B in, tbe pair of a IelepbiC*>C 3 iflC h 
^ausini LfoafLa.lk. In nunl places, rhe 
tmttimiinl inpin kfd 10 U tekphene line 
St +lfl dhm (le^tl Jiko Selected: by 
H bt A J ; however, it es iFD^geiied that %h\i 

veriiifld bj ?hf Bog&] ^l-fjlnjne com 
panjr. In Fr.me ca^ei it 1 IH.V be ueceasirT 

snaerL iLtei:ua:scn pads in cfc >CHjfpu! 
?irettll oT lIw wriwt tmml^Crt !□ order 
Co iici.'-e the amplifier ougpuA levels I r- tile 

yrspci wlura. 

Anather importan! t-rimiilrEHtkn b Lhe 
correci use .H groueda :hroughnuL Ihe 
^lfdk> In fimCfiL the Sftau be 

Iween :ranif:;rintr coupled -iri-s 
V- ETikhldGLi a.1 Pnly me place, usually 
at 'l'tiC render rrf thf input LrinsEcTm« 
a? shown in E' lifuce 4. 

•RCA SVJU-flA. HCA a#C. 

*HCA RA~ IC. 


3 E a vaiial.de-deal oicsdator is- used, the 
cemtf Up td iht oulpnt SrAnsEc-Tmti- 
-should lx uoufxkd; Llh t^iK-. the «idf r 
iapt r.-:i Che aileneaban should be 
^1-i.njrtiLeiJ. Tt -l V-rie; Hne eirbs-L-s between 
ihf wcil 3 R?Cir ^ud ihe in put Lratii. farmer i>f 
:he eqiuiiznezic under te-Et, a oiie^Ffl-roiK- 
i»obtion ttansfunner or repeaz aoi.lv 
shcuLd hr metf bn isolate the gmunrEs- 
oUniw.se iiiKh noise and liistiiTtiun may 
rtSHll- The use itf shielded patch rend* 
it rKOthirrffndcrj ior all lnw-kvcf car-r ||iL^ 
Thit is particularly imp^rranf inr Ihe 
ccni:cclir-ii between the allenoator panel 
and ttie mierufilflW iiieamphbcr. 

Qm fp-ul NflJl* Leirail IFKfT 

In ia s epuriled Ll-at the nbirt r iras- 
urttfis^no bf Jl»k bn&l bfCauae the ikm it 
h i tidje S^jj libel; fa pfF«:t cfx final wkttiipffl- 
el level settings throtigfiont dn- jyqtenp 
Tfl make noise msajureineiits, Lbe meas 
ori^K e^nipinml should he set up as ici- 
d icFiled Hgorq fa 4 lkI fclK lolWilkQ 

r,i i. scepi apphefi 

Cj'l Audio mcillatdr is set ai 4 U 0 
eye fas. 

(.?) All ^tlemifitors, |;n|b the iUldio 

and i.ranEiR-itcrr, r, re lei to theii normal 
teLLing bid audio OKil'.aiur and hUeho- 
alor p+rnel icltirgi ar|joi.1ifd Inr IflC^ 
soodoladou at JndicaLed oil the inndij- 


lacion lnodcoT. I Li iHCCfi it any uuettjiTfl 
as In she acCU^BCy »T fhrE mtelufati^n 
rtVhltfar, i iuay he checked dii^g the 
krei5fl lystcm cited ill app^niVia, £.) 

{j) ^.i p v i.h ■ levd b mEi^icrtd At rh^ 
sPJii.il CO thr microjihwoE jffC-Rnipriner 
(this should be —50 dhmj p It iloE^ ihn 
systent Khiu wfll Iiflve tp be ra^jbtlrf 
Hfllll pTKiiifation U c^itiitwd W\ih 

—dbns 

(rfj Noise meter ss-set fai j-cto reJEC^ 
rrsre IcveL 

(J) Ah eij:idpitfKm is discoonfuttii 
| rum H>f tirrimpLi her mpiil and CfW in- 
pul loaded wi4ti a irqiitfac «iuivaaent Co 
the niifTopl-K>oc Ulilput imiiedaict. 

{$ \ Thfi U \f noise level «j itWR&lirerS 
aid recorded, as iiidicatiCd by Ihe uoiie 
inrlrr If UiC PM firiise faveL is not 
|Hi.s. i |iA|i. — Wj rih tfclmv Lhe 100ft 
n irb>:':i i rerfarEnre level, thic hCbL way 10 
pr-nceeiL is lo open up che c-ircirit ai 
siKcmsive potiits sthufag with chs input 
to Ihe tra-nainiiler. Aj ,ta<rh point The 
m-rhi tirrui" being opened shcmki bn* 
fcemiEiiaterl with a 3 -uUablG tc- 

sistauce. In th>t wfcy tK- tncrrnc nl th a 
hom -can be Torahi^d 

Am *fu F™^»i-ittf ^■frn*nfa &Is#*rflii« 

The dailartion nLeafllir«fiiXUii chouJd hr 
mutle wllh tltE taait £Ain F^tlingt and 


F-itm 

R-h^ck d1s|rMI EuvipHltl y*cJ lur AM. hOla# «4<mrB4^rvil 
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equipment letup as uied in mai-rrg the. 
I'M noise measurements , Figures la ai?:l 
hr Trier* art slx s.-1-rps in Ihis pracereiu-e, 

iOa: 

(f) Audio CtKiLhlOr fieniicncy Is ME 
tfl 5l>c?qle*. 

\Z) Avdin input ■! rxscLlla^ur nutlet 
Alkl H^cnuaVjr pa re! ieLtingsl is ad 
Ji«%eri lor180^ modulation m indicated 

an the mmlulatlan roamlor, 

ii) The "hslunicn at the ngtput af 
fht modulation fTHtkJbtf -i Lheu mCas 
iiihL Dr emphasis stauli bt U^od Hid 
js usual It ijicDrpurazed i:i iIL- - : Old put 
cercalt &f tlifl rrmniior. 

Stepi I, 2 ynd 3 mhwjld be tt- 
|iea.ted rin ll Leasl tl*e fcllnuvtiig Frt- 

nuLucits: iriMU, logo, am, i n.-noo «mI 

] 5.DCH * ycies. 

(3) Then step* I, 2, 3 and 4 lifted 


bf tctwaicd. e^-rpt In each case Eht 

vieJIo irwpwt adjuftifd fnr mo Hub- 

tian -i 5 r.dl-j.L-uJ h> the mudutaticri 

|| - :i :i"i *1 ..r I I :> L .ul QR T ^H' I :■ I I- AI 

HM&& cyclflL 

(d) FinEiSI:,' rlciu ], 7, J and -4 atb^udd 
h? repefltc4 except m CflCh 03 j9D 
alidiO lrip--Jt udjirstcd for Si '/i- raudiua- 
Liem as pidicaicrC by Hie mediation 

munhor and mealarEmencn ambled at 

UMNO ud 15,000 cycles. 

The dlE-t-DrEiare slvnuld be less than 
.11 CrtqtmcLfa bentfMh 50 ind 
EtW cycle*, -EGi th*n JljfcJii at 3>i"-rLdCn- 
cW beEwtoi lfc and X50G cydri read 
than S\ It frs|uejicL£i between 
■^^501} and l-S/COd cities. 

AF flfppeme Minsu-rameiftts 

Tu ir-rfkr audixi frequency responte 



nwaEUt'DiPtJi^, the ^jiiipreifiirL -dkraild he 
kl up ai indicsled in riffmt 2. If Hit 
pmih|iiiP ct respnreie cureLains oOtiit^ota- 
Eltifl In correct Epr ihe nucfupHONt re¬ 
sponse and Um LurttaOt be rttlij rcuwiTed, 
the premepUfiar alwuld be omitted frum 
the decitii. It h Fceiimmended EhaE Hu¬ 
rt rate- rr$pon£c curve: be ma-de cm the £fC- 
aicnLifier. [t h uKeESfity ro me the =ime 
IT-i us 3Ch!*!E* t^e’JE men in making the 
noi^f m^isuipniprir^ and prcrcced bj cc-*- 
Eowsi 

( I ) A ■■ d t a caelllatnr Irequmicy 
choLLld be set ia Sit cycles 

(- 3 ‘‘ The- a. ud in input if cue ilia tar emt- 
put jciiI attuiriitnc fiiful aeiEIn^^ 
Ehouhl be idjui-iftd Eoi c^Hl^ Mdukti&B 
> 1 -;. iadKS-tffd hy the lu^dulntian. Uftnaitnr. 

{3} Tlisn ibe audio JewJ thnuLH be 
measured nnri recurdc:L af the inpict of 
the prva.mfjlLH.ee. 

(J) Steps 1 _ 2 and -3 shuidd. be rt- 
twaied an a k-*ul ibo foabwSnK Fre- 
qundu: LDQ r dpft IfflB, MU, 10.000 

and 15,00:1 eye leg ]n each r^UrdjUH- 
inj the input fi; ECHTJ& modulation 
(5) Step* L i 1 and 4 diouhJ ht 
I-Tiiaateii! except an each ofts* thr^ uipui 
Eb^ufd ^ adjuatill Em mudubtlrxi. 

(tf) There steps I, 2, \ 4 flwuld 

ha ccjMJiCud. except Lit each rn.-e ibe in 
tiuf Ghc+ih| U BOfHHfld i>3P 23-?t oiiodu- 

lullan, 

These inpu- icfldui£i ^h*n fiuLrtiacted 
EiOm a ^uitaiiLe reEereTiec teue- ^I.o mI d bp 
LuiMpartd wEth. the -iHndsi .l prccrriplia^ia 
Curve. Ta he within Jhe FCC Limtla H 
should be pasiiblq to ploi j eurve Fpuln 
Uii-a iT-lta which, when jefeccaj to * suit-. 
abk irJerenot Jcrtl, will EalL between 
the sUndami i CMrrt Hhd the lower limit 
clirve ihnwn in Fi.fuie fln 

OuYpat JftfHt* Meaiar-rm-cnfi liUf 

Since it ii irnt prarticaJ Ig h ■: im I -1 in^e 
mrdi.djLLt In FM LraiLsnreLlcr tr- r£-itain a 
reference level foe th^: AM nmie meis- 
ureireent, HPt athpr BfieCbod rhuil he 
Found lu e^UiliLish ihte ceEerencc 1\\ Fig¬ 
ure 5 i a ;|luatra.L*d a moth:id rnvoltibfi a 
ipinlranri ^ eq^tpatrint. Here, v-t rr.-.iii; r 
■ known pun Of ci* rf eifri^r, meuure 
tlae reciuaJ Jinisp ora Ihc dctOCtCiI vu^liEr 
ainl compare Lhat vritb the palritl^l^i 
vultapv" thal would. Lt TijJi-jcrcd to IfHIHi 
mudukte the rf Mffr^L 41 ihe Input m" the 
fWlificP, TLle rf valtige [or tilt rralfltT 
nny ho -obtaULCd from the same wurve 
Lhat nacmiLly lupplkt vOltAy* Ed the 
ritodirktaun ananitar To rsiuke Lhfi meag- 
Up’Ci: unit faLcr st-epi asr invnEvcd : 

(J) Ttlft tf c^uplahff betwe#i| r«:tififr 
rend file Lflliattiittcr muil bp ir>,-.THiied- 
uni it the r-SOllfied dt vobagv- t bt B , Fiffnne- 
3} i* 4 Oa 5 wslea 

With the raise mpter C 0 PFWCt«l 
ro the rectifier, the. urnse meter Ehnnlrf 
IbCn be adjusted iura vOnv^ciir-in rdtffcnci 
reading of Hl« nppL-t an She Tertibrd rfc 
<J) fhe ncese m$\?\ fhoultL thtll b^ 
r.oni:*isei 1 in ihe r^jCrnt a£ tbt ai^eDUbcnj 
Majid and the guepui of tl^r MClIlaJCOr Hid 
Iht PtLCrwikir s«tsn|^ irijnscerf a"oi flit 
sira reading- oil tlvfi aicn&C arecter us ob- 
tabnfld ih tLCp J_ TFie level mdizpted by 
the atteniatae pand Ji CipiLiJ tir tbc ripple 
lewd cx|ih«Md. sn dbm. 

(4) The AM naisf Icvtl rfl&md Lre 
level rrpreseutiiig J'ZKKjT-; i^nndnla.tiare ,T C 4 n 
be caLculjCEif by the Follwing f^rrtibla ■ 


ASf hutn Jcr-eJ fdbj — 

f.m r^.v 

Id l*ff*- 
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Piiurtt I N. t iri'J if 

rfrlaimmi innn riquiimi hr Tkm* wi tYn!t4 nnw w\*\**4 

Jrn mimr cmFiili iihn il 'T1R FK^ Filliirirc. Ml. 


Eifm IV *, j ind 4 

K-Ciittf Ibnnui piHEnima iurru mi Jr rr-:m Eim ahLainrd u WFFB-H.-FM. 
Phil* nn ip#«lfl«[lk ffiKJrptf fct FCQ *JruiL*r 4 EeT¥ 4I ih iuitiih4 it# 

■ hr^tld prFH iiipIiiI Inr icicinn n^innca pirr^iu *r • Laiir Jin 


where 

Hi-d V* 


— Ihc rat-liferi k volte#* 

(iO 

= U* rlpi>3K ini 

■Jbm 


Tlie FCL dIIqwi live use til deempliLLiia 
bctwsaa ibe «£ll^r and tbc vh irtetrr- 
IE there is aziy app feci elite hrjgii !ie- 
UflCrHtf coipjKUicnt to the Jioi&f. the ulf 

in' a deempJia-sLp netw-nrk will! obvious* 1 / 
ffivic lower noise mean ire mentis but s-ioce 

I CtfnirtWfJ 011 wr 35 3 


"IW iiJmxi raj^arid te aodufaiQ . 

carrier IDO'S li iquil 1u nfce pH! carrier 

■TullEf-E 


"■Rri cj: Fiyiibe 9 
^ECA WA-SA M4 

(if iwoiih hie-\&=rrthjtnifcl 

-tLC. *ZJ™n ri ^Ca « 
'JWlhi £FU. ilhvFh **CA 
mc : “W. F_ 1 B ,ft C a hLAJ. 
w*CA DTMCtt 

«KL"A WM -7LA. 


mnllimr ■_ 

■sCa »a. B ac 

D. i-Wnlcf. 

3IB. rt - 3L W. 
“ECA UT-4U1- 
■C E. 1 AM-I* A 


K 


Pii^c* I" 

TypvilP Etfl itDtf- *1 WFUlhFML. in. I jJlB| H4tW*i*£ iLr-unhcii |->I FTr#H L-4fi^. I t i ti-I ■■i«1i«« 

l^ujlslTh in a Jipt iu In id 90 »wn lllttf illiiklH LI iht FLU tHIM / h M 

i.lS:j tiiEi llalnr 1 .■ F. ritlumialion pinnl 1 : #, pmiV' I'alriJiri iG'.i ; ■ liknuurrM -j «1 ~eJ u D raiErnpLiaa. 

-hlb iHImrtliP -re g* r.;.; , J. L i. „ t ^,ii. -n-.slirt^, i ^|u.J|.. H. -*||i lil eiii'ilOe it! |n fh 4. nine 
rpMir^; /. ^ndjMi. rnlF; J, ubn□ uu ett b i nuiir farm *nh JEirir.inor HI ir W) I lllf 
uipILhv^ iNu. J, -"Tin ibLvf ml'T h4i 41 /II. 1' pads if. 3 3 |>e 41 cril 11 ; J?, rr.TiL c-x.1 1 " 1 ; /l. line 
HbiAlIttf 11 . Umliln^ ampHrifr 11 ■im JJS“. ahc Nfi E-J. pr*4nrttiHii iiH«nAi L - L | H, »Lic#i*i4r ;ol ,h 
i li F3, imanEir I"l JX, Jcrqivaf? "nd muddiiinn ownhiM-il^ J1, driirnrhc^- u-J nnllP 41rtM^ 
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Or If Aircraft titular 


Any Itapa* whack I* tn (it nractical 
lor t3vU aarctafl must or rKcesslty ap¬ 
pear to be relatively primitive wsrh 
THpwt to lllC lypK^ develnpcd fur the 
mil it;ir¥. Instead uE a bifthLy preasSC 
ami complex iyateta Luting much pay- 
|p?[] and high unit noM. the iytlem 
nLiEil be cnmjKlcl, 1 ighl in weight, dt- 

pcndibk in performance by virtue oE 
iff. relative * imprest? and moderate in 
c^lr The hiit■ p 1 nest and the kws in 
jKiyinii-iJ miEU be merre thin met by 
l^eU-tr and Slftr navigation iiil ! t«±- 
duecii cancelFatHMi ia deviation in 
fflifiht E^bnUts 

BbeFe Hiidor CfrprBctashrJci 

A typical s a Jar system uotuajtis si* 
hasic riements (Figure 9 j: 

(1) Tr-oraiTmffrr bp prodnee thr mat- 
tfrmg aicub, 

£2) RtrrriJtr tn nerfiyc t'-tr.lr fJit 
ttailzraltied 9iL r i:jls £i ccH-s^ed vignah 

nff 5 £^pc diflbii obj«l. 

(3) MfldH fiTUr to pulse nr key ihc 
trwmdilcf. 

(4) KTrfEfupM fcwifh io permit 

iTarumitiiani and rtuption qji the u/rnt 
(rfflijniL-;- 

{■S') Cf?T xiidiffld^r tc :iiii!y=cL !b£ 
rci^vcd intelligence. 

(If) 4»(rH3|j fiflfirrtfy CO telitdlt Eh* 
pmpnBnled rn*r^7 cjiil anil hir:k apd tD 
cjciLio! eLI djrcclmn n-r bearing. 

Ei^ry Tftdar rm^t comprise a tftjtf 
knitter and A tecel vtr which art tuned 
to the sg.nw! * freqiaenw but whFch pre 
Isnl ruitetiojimg- Siruullasie&usly ul any 
infant, The receiver pm ho in^prr- 

ptivc while the iltOrl pulse ls being 

Lraiksruitted, The transmitter tniist be 
inrjprrallTt UOCC Fi pub? (in Hie nrdcT 


Part II . + . Equipment Considerations in the 9,000-10.000 
Me Band Where Systems are Extremely Efficient. 


by SAMUEL FREEDMAN 

Hpw Chn™i*|^n»TTi" 

EIhc.. 


of & luidionth of a s^r^d Or a niicto- 
aecond) been tra.hamLiied_ Be- 
twrifT- ifhit lime &jid ebe beginning m 
the cnsuLr^ trHnsmitCcd jhaIstc. Lbtre. 
renal be ei ^ufficien! Interval lo jwrrpil 
the t«eiyet to resume opent-ism and 
Ji-aiik Lap Lhe fCfle’Ctcd energy off * dis¬ 
tant object. During tht- relatively long 
interval betwptu 5 i* relatively shor^ 


FUata i 

eLach Niwr n| niir ul^. 

F. 1 £ f.'^VP 



A 

R=> O 

■W-L? |- 

H 


Ti || |j|r*r 

tt; i 

I 




transmitted pulses (t difference ol 
nver 3 h <W timcJi), the average t^w#r 
of th« tcan^mistcr (a few watEs) csii be 

used Lu charge a {njlean^ nrtwprlt irt 

tTisl bj breakdown of ^ Hi^b v&lrage 
capacitor, r d^sdnoT^e trf very hiffli 
peiaii pnwrr ii prossihfdC f enp ny U ilo- 
witt5-3 TlSE |>ejk power wOl be e^nal 

9o the rastro or puisittg interval Letig^h 
t:> jmlilng dnntiOn firngth multiplied 
by the a^TTage power uf the tram- 
mrttier. 

^icictt the wavnknpsh mpi-oyed b 
very shotfL (such uj% eantimrten Or 
1.2^) And the antenna is =u ib-e foeal 
Polhe nF 3 reflector many timeE- gre-Qfer 
ill aperture than tlve Yvavdcngch i(i 
mentions* the energy is 6Llg*Jaly ccdueen- 
man;^ i\r narrowly br^nwd, This pro¬ 
vides antcEmp gaifu in die mdrr oi 
I.OOQ fim ** ot mole f-w botli transnii^- 
non and reception r since the antenni 
bvSLczn is -c-Ouisnnn tn Ttci'k. |li^ re:.n It 
is dertiendoua instantaueous powe/ 
^qtii valence which by convmtwniil 
TrLiho cunceprlj with ndn-direttiYi^ an 
trnnaa would require billEani of watts. 

The -WUflHfnFra rirpj.yr which n. radar 
can delect canncl he Less than the Linir 
It take* f jt u transfitlttei tn %end mit 
a pulse and the time that it takes the 

receiver L:: ged (jEick Into ^pern.tu?n t^ 

rroeive that [fuIrc 11 this cottsutitei 
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E-'ifti.ra :■ 

i *1 IM rt-arfulrtur Hid ■■ lhe 95?3 -id* **iir ■vn ! i™. ■jtWifiT .lUft-u .iEp^iiaiof 


EwO- iinl licin'h.n i.-l a jaiLum. (tw-nmicm 
■toonrljl), -it meant. that nr mdmtiu:i 
chan 32® yards am hr detected 
(The s--|»eil uE radif* Dr light is 1 Erti.lXKl 
OfcUei pir S^cCaid QY 328 yifda per tlflL- 
GrOflKXHltL Sisics iad^T s^gnaL* .arc 
twcWWftf, ui:t and having Id i£- 

ttitaL back, each microsecond oe rim? 
ie considered to be equal to 164 yirdj 
j'hr.crt indicator is calibrated In .shnw 
clapW time between Dadoing pul m 
and leturolng reflected pulse at 164 
yurdt pw nrilEnmtii of u strand.) 

TH-r Jtrpjphinrtrt fCiHJr which a Til Jlii 
-can deitul os lEepenuinf cm U.e trans¬ 
mitter ]KIWKJ, aiflOUfit oE lillMUA bClEVlr 
ItiE'f shape and COE3flpOflitt«l oi the tar¬ 
get and the sensitivity of the rndai re¬ 
ceiver, Momallj, the rang? I* ahtna 
a I ull hocilrtn I't diatEJicc, eo-mpusm^ 
in HliLet, ED J_4 times the Square root 
oF ilit radar station"* anteniu «Jkv&- 
lion in Tect plus 1.4 tbnrts i}u; 

root Of the UJ^Tt flleva(irm in fed. [n 
the case nr nirbo-nnc radar, eEevations 
chjs he very great so :lsat Ihc horizon 
13 nuL always 4 limitation, for Tinges 
in The order of UH) miks m more, 
power of thr “i r^iiMEiii I Li:j , S*tl5:tivity of 
tht receiver, reflective qualities of the 
Litfgtd Mid antenna fain become the 
principal Factors, 

CJvHf JUrrrflffr Redoif 

In K^urc? 2 ii-nii 3 Jpf*ai" vkw^ oS 

a recently developed civil aLmaEl 
tadar, 1 which frnturet □ L7ansLi;ittcY P 
Teceavpr elocinHiic jwiidi and modu- 
I;: i nr Ln one henaftg,, heated lit the 
■upper pan oE the tpjm nE an alreraEL 
It connects with a. dual eotatahle re- 
tlertur (Wk-to-bsek} directly undei- 
neath. The reflector system is louque 
hr thaL iwo reftietlw*, ma-tead nfc the 
Lisu'i I one, are- employed. Tliii per i tuts- 
scanning detected objects once evpiy 
m* Mi rotation ixifrepd of onre -every 
369* oE rntatUau 

Tht! Jink power oE this ladpr setup 

ia 85 to 40 tTLiin u 2183 magnetron. 

^rFid^fn OpcrafJq-n 

Since: 3 smg-le r^tttrun aaCe 05 4QU 
pulset C«f r-sw rgy At 9,173 rtn: ii Osad ■ u 
this lyfitcm, and Lhe frequency oE sti^ 
input power supply i* 4 j:h.] cycles jwr 
second, is. is jinssildc. w lima or □ ytl- 
chiGaiiiC the Dperaticr of Eh^ Entire 
Equipment irCin ItVe frequency of (he 
input po-wer. The circuit dE lhe nKXt- 
plaior which |>±i m ic^ tuch operation 
ij shown in Figure o. The tn£ger 
nTcnit ftika^ the 400-^yde .sifta wave 
and shajiea :l into a positive rrj^r? 
pulae for activutiu-E the minJaUtOr. 
whid: utklliCi a Jiydrogcn thycatron 
tube Since the thyrntrori is :i r«d iti 
sjneJirCaLizati&n with tlwf 4G0 cycles, 


the pulw Jinr- ran be chained Up OTi 
ench prrptive cyela oi rile 1 »wer nsp 
ply und iJi^charged at a pratetenrlincd 
time dtLfiirfi: the negative cycle. Thus, 
art hiffh vbltagt teClif CT and filter ti:- 
cuiia arc cLLnfiinatcd ^ HuLd-off diode 

tub^ prevents th? rhiugc <ml tSic pulse 
lino from leaking uff through thi 1 
■power trim&Fnrnrer dui i in; (ItC negative 
cycle, When the pMLtsvp trigger is 
fad to Lfie thyT*c™i K ri d, the tuba fixes 
iuid dischtirfos the ^ndse Line 
pulse fi-nr thereby ddivexs a L.6 tiulto- 
^eennrl negalLvc pulse to She puts* 1 
tmnafonitiej whietl Stups it up ia; a 
ratio of D -t ajwj place it on the LacEi- 
o:le uf the mag-Jietran. 

Ifi this civil aircraft radax modcl H ^ 
2JSS mngntuvm oacillarts ac a pu^c 
width of l-B lauCJOSK-OPdS- and at a rep¬ 
etition raLC Of ^00 pnlsra frfr second 
This i& flchirved at a peak power uE 
abou-t -33 kw llL about ^3/5 ru*=- This 
jJbf power id carried imen due jna^Lic- 
irim threrngh wave guides to the -pp 
ccr-Dfl. SLtiLe tlira antenna scannuig sys¬ 
tem LOsiaisss oE two imralMjlic dishes, 

^ union. 


bark-to-lsiak, which YOCAte contmiifma- 
iy. J.ZI ff -wiLctl iq used tu awiLCfcl the 
thf power m> ihai ie .s always fed tn a 
:tiih tlLai ii twV^ng nt the Eurward 
15CP Thus, * linear scau is accwip 
lished wichout Lhe USE of lhe cumrrtun 
wig-wag type oE metihumraL lootion 
whiiii cauEca r^p'd we a r and SfliliLre 
oi geara, 

Since th^ saitie anseuna system is 
uMjfi for tolh Jraji*mi. 5 ik)iL and rccep- 
lioal, a rfiipff JTrr LS maC^LCd io the wavr 
^Um3c tP teparata the iransirirttid ^nit 
rrr^rred iigUftl& Ttl^ duffle^er COTV- 
diatj oi tLvo g'-iis swicchiifg tybea m a. 
fr (triiuamit-receive) bOK ^nd 
f anti-lean ^01 it-rrerive) liOii.. Both nf - 
these tube^ atp iIlc br-oad-lMnd Eyp« 
ciiminating ^oy tuning 3djusrrafiifit 
The mctivaiJ signals go through the 
tr buie into the crystal iiuxCc' where 
LtiCy aie mix-ad witlL a local nsoilLutJDr 
signal io pruitucc a 6fr-me iiLtariOCdi- 
nie ftc^ijcovy 1'ha local -oscillntor is 
a rcfteii kly^ticm ntued co ^pernte 6ft 
me aliave Lhe maEnetr™ Eiiqueucy 
|T* He fjr ImuwJ 

Fii'Jrr 4 

IMltA d-h^rm uE L>-: -Xi Ili««r« r idle iricEm. 


ft _ 

i' ■ JI = 011>i 


FwV^nlrfi 

. J J.Elnulh I- - ■ 

l**iS 
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Urn H* 

Shield Ccin wplh 

Octal PFuf-flcio 


fha VHUKia*- Mc-_ 74-JM -jfi-.i ^rrmrlm- tjt- 

H£lr<c4^ iHEhan^iiD> rlum-urr ihr-alcz 

I ^ k I ft" £ ^Vks"r o Ilhw Ihi bnc-n 

p■ i h-•:■ 1 c mPa' plup nuau l-v Fl, ir-d a buki 
P#pl[J 1* F^rlhnr aril-prrr hin iHnlil.n^ 
Dn^fid - rmitnlliYd Ml-arS P Pu-Y*d dftxriTl, 
rtfccryv IF frcua^rTinri, miritr- cucpn--pnl-i. 
Carwphl* midp; ■ I Limulifvfa <M flttr## *■ 
Al^ih 


JAMES MILLEN 
MFG. CO., INC. 

HAI- N OfFaCI AMD M£TQiY 

MALDEN 

MASSACHUSETTS 



NAB Meeting 

rCfr^uiE*^ JiVMM 


prESsdnuL W5M, Nashville, l>nn-, 
*ill presiik H Th* ptp Pfepign *n ApHE 

7, ij,urin|- wlnrh h vt: papers f&&tLlfifl£f 

audio will offered: 

AM a F\I and 1 TV Mi^jurc- 

mflrtJl; Fifcnk: FL MclljfbQSh, C£n^u]L- 
hiif r*dio cnyrit™, Wflfilu D. O 

^■prakteF —■ -Fiij jlsjif will Eu r-W l-hf» 

•tihJ Fl, - / .lib 1 !. rfV]DrrjmrHCf fMir.Tii- 

mi.* Hi*PS!ifi*«**lJ if fdfc* fr-Tf¥P!ICl 
rfk-]rtftrriitir^ fc.iPHLO-.M- ^ui.ipfi'nH, wf 
IIkt mef L^da l i"*hPp_T a i -rii d«- rc~ ml■ 
np-n£jd for inrir dpr? rminnli,iii. .tfriH- 
I^-'A -hiir riL-flni "■: diilulv-ii 

jW h>i.h FM niiJ AM i^niuiiii/i/rj jn.i 

B fr Jifci|i'lj?'| LHUJ-prfj,. 

!n by mnnaiun ^rpzj j j of -hi.ii-.i.: j.n 

Ar«.Hi*-.' and jV.H.T nAUftrffl- 

nu-Flx. L-'iiii,- a ruJdh> diirzrn.M ^p^rTr 
■riflltd uml affiF Jrui fcn l-J .ml:.h- jricT; j /ur 
J"P aimjhFiwiir ff Wat 
uHd ri",'nraniaT.!j 1 . 1 r jmjnh'i- ■yiulfthxe.I 
i"\4 ty UM»r* 4cdtplancr Wort 

I’m i.'i/minj'jioH 

S'AB Rptt-Pr^n.^ ind 1 iilr^F^duftiy 

Xt'ir-unfdj f&r Hilt md JtfflffOfftf 
Ncpvr&H$; Robert M. MllFfH, nfcdrt 

farilrtirt tiigmcetv ABC 

> -ifcj pip**' n4U fttlint u *rWf Itulor? 
dHliWng hbd n«rf ;*'ar Ebj! ^h■...SI■ J-.hH.r-* J 
i.ff r^rppdiHp H -d «PPWme-IHjJ jiandnriLi 
Hp /WjIhHiJb lA* i-.-jni'K fjrrfpc^-g nj 1 
rr. HTj™ micpp^j. imv *. I-W h-mld inilvti 
vf rAi- 1'HlVld IldfJ r ■" J T I iTL. > ["lUrj.l 
■JI 1 in immnii 

01 (kr JvrMcni .-LmLi-rji will by d^liMiid 
■hi- ^i-# ItMil df ■ Ji?. iiJj-'-n l-.i rLa 
rhprj wh ■nrmmhMd ill 

dMd ^tfpddufind .Tlundcrda 
r mmiifmr 1 Aa N rfa K Bd irtnj- fdi- 

43-^-rrd WpCn ?n mapnriiL- Jefw rni ihs^ 
nmfer .-*n nWfHFfcJkiH ufJii will’ E>a db- 
i'Uliid. 

rn,Ci,H j'i;►'+■.'r+ThMjy »nd j^pjSr^ 
ducmT?; □r j. Rcgufl, vEcr; uriiiH- 
■:Ji-i!l m cbUFttii: c-i miciaLefirinE, Brush 
L)« YElopZTlP!r Cfl- 

■Df. Bi-yim in".. 1 crui'/i^ l.h. 1-jp I pJ L-[y 
fLPl-J 1 Ufmjn l*# L.lrdrnrT ctut!IlJ +f mmulir- 
hhJ dTar n-dnif j-fkipikL-m ^npCnwJ 
hdU I'J .Hv.'dj cij 1 ccfciE-.uIipE ■ FC.-pnhHi! of 
i' p -i l'i « fd h? ^i .■ ■ »>---lf^d dP jumi j»lr- 

™f fii.wj j^^hw},' L _ -pm#d-j 

-|'|.= d iAuii’ V-dJfcinp i-/ hr^Tjmi: rW 
Hii-rl|j--3p.’ir rr.-.iidiHj |Hp ukj- 

PTIrtlJ 

iPrLh/TFj-jfj itj 1 iw 

T-fifpr ^pjffhc'i i'll JJcjjniriPf 
i«il, RdjHiMJiia ^Einuhnnl. dwdLrti- 
mcnl epiRLDEer, maHn^ic tapp -fqiji-i- 
meni Ntirmnijly Misiiiip- S M lltv.i 
tacbig Cfi 

MmrkdHE uni'. 1 Frj.'dH lij rriPfc^l -?! 1 

PdJ-f prai>rrJH-i (i- TtwrdrF dFJj^n dnd 

rnJr rti^urwrt W Hhr f-eTdlrlV pr^^Pa»K-j- 

of luridKo ^rrJirrliVj. eI Lin j ^udl 

ftr pi+PW Jir ifitcMntg JAf ^rrfpr fT H.'T_-j df 
fijMfWiwJ. ■h.iihm ruLi-KT^. in 
sj"d" - 1 i"i■ ■ i Jl> ->^-irinp i“Arrbiiii- rf 
J^PFX t-ud ifrHFrf+m- d|*+ tArota dj 1 AiPd 
■ Jh'hrnrhP, Jd^a Panjidn, Axiid n-idr rap- 
■rjp- dM^f jpfpd 5 H i l lVjPhHi-m i rii. 

■ /t jVmi H ih-ii /Emfli'i /yr 

/TAf-FAir-F^i WQILun W. Dun, 
nudiu ^nginrtf, brostkail ^igiTiecr- 
itLCkrrt. G. E. 

Clr-^H^PlI nOl Pc I -1J j'KlHnd ic -. l di 
P tr^ iVtP i.'-.F TimriF ifc^iri 

^PIU-HM i 3 -rjJ Wriir MVifTplpr fc? zhrek- 
i■ i■ 1 [mm JtndfL 

Plld*# HninnJrt j, A|P r JI f 

Pl-tE-ld.i:i^ ill this E^iird will 

he William B. Lodge- nd^ni-ir ^dTuer 
NAB pii^iiseeTin^ Es-ccative commit- 
t?c. snd vice president an dtarj^E nf 


BIRTCHER 

SltlNLIU Sim - LOCK INC Iffl 


TUBE 

CLAMPS 



83 VARIATIONS 


WiEffl vibroPients □ problc-m, 

TU&^ CLAfAPg nRpr n leelpfeia^F, 
prfc^iriii ulMliM. d<*d fer 

I-MJHI pp lyti-ka peh! similar p^B-ln cam- 

ponan Ck 

Mop a tka.i fhftt nklllion ff| fNtll 

[Innpi In uia. 

FR££ CATALOG 

Send ffp- inrnpIpH □! Brrlch*-^ Lln.nl^ii 

hih" cbi"ffic oMr ilGH^nrrf cere- 
k>a iifci-ng %bt b rr^'Dt. rvxgfi**mh Jvd 
ckj.tp d E L^j, nndl pint ■■(, 


the BfRTCHEft corporation 

Till. 1 'IIItjnKJGTQN DK 101 -IHCELbi j? 


gefrElnL STi^rnEfrin^, CBS F«U.r*4l 
will be 5-i:i pdpEurK r>n nnber'raflt, ruhcsi 
rectFfiers. ®nd iranijnLtttf iksign 

■d Li.iD^- t -S»*i , fiMiii S'jirE^m /□■? TV 

fl'Kiioiif.-ifJihjj r A. CL. Kuiiiiixm aori 

R. A liJurdl I'ELeerjir. 

ijiuiLvmLiun I Jibi. 

jLV alL r T> df x 3nr> Ariudbiia^ e. idiifiiik ■ 
jiuA. A„^ri Hiiiwnri-.!, EctA qT, /rd-tFEx d el>- 
Ut-iid Ji^Lx-iny nitrr aiMi.k -p*i.‘i.--rj |Ae 
iiiirp-i.-.. p^ dip, HH.. l s..m,r> r - l I,, n ji'npi'f 
-. :-v"nii' Irildfniujun Iihf. y>iil hr iff- 
xxriMf^ 

A N*w n-iirf jL> 7u. 1 ■ iL iTj;^ TV J'+vjH-hiMLiJ-- 
iriiff -^uaerwki. M W_ ELhcldorL dr 
ifniEEr in durp i?f r^cRrdl, ani 
LiwrciKe E. hrdre, *nffiru«r, Ah 
tirc-y: Corp, 

ii'Arfrfdf/, Erftp iii.'J prixFui J.'lle i'-.j r r . 
wiiV j!fFL-rySr u rffiyTup-inj-ni u.P d elfu 
pri*vip\r far brr^dbiHd 1«in 

mlMmjniti fsfflJlxip»tf tf rtfchTWiflp r.ida vd m 
u TrtVr twrafiF*. Ax awtkf MMHArH 
u d .. : ph j* i.fcupp ll 1 . 1 !hr. 1 . urj d jiii^.'jp 
" dfif .rifixFF NHL 1 mtt. -F-iHiihU j rrh'dw 
'in Jd aulHrrOHHHtifM 
Mid i tarrd u Id dfA^pf fj., ^FEXJinrl’ 
dI?£+1 m'HdMm ™'dL ■ mmuiiuH. 
vf pshijicji' ra-ii/arijji' .jHxf ind|m( ij-mal 
l-lPi-ILChr /xHimix. LVxA F #f,T fnpq 
■ iFdPp dda ■mJpuiif 

Desi-pf* Frahtew / aff- Tffurf r^ininV 

for ifF.jj/i x c, VyflP, , + , Hv;^' 

finn-Y Ds*. Howard Daniittlf, 
upTTiEnt engmefp, UarhJelt LibE. 

Trli* Mnpmr mitt rfplpif riw 
af inaim hh^ inm** twitching raJtdf Ip 
pan** '■ J'ii| _ -ii i-'n lsl JilL'l'-mr | , Kp.-;-^fmd|,- 
r t¥:Tr_ TLx frfl^ih% r v f nirrtirrJroar 
xx,h-dflftfx*.-p, f/a'd” i:idJ,-laiu;, 

draririy diid p^rtr#!^ dfjji>»- 
jRfn nnJl fiHairrfJ ,-1 ni'nibn id fab- 
■TKflMVHi iFrl'mh|Tix.i 

DeivJ^HMW p £Prfj^_#hd Affitfcaton 

Ji'ii i‘ | i' , r Fcnatr FrfiJurMjrj jU.v.dk 


2h # COMMUhllCATIOhPl MR KfAUCH Itlt 






















i'jmVfii. J, E. V'JU’ill. flMlffer, 
brmjuirt Cjans-TdCttr ei'SUSCr-rin^ 
pmiirp, JiCA VicHr. 

Yaimv tcim' toicrito ftv Aart nnd prir- 
ja.' >Lih . 1 .-.P,,* praMtmx nih wth «■ 

xvdLvii iV fJsr f+iVfJi^S 1 ►V B irciirairlrr 

^ J1-.MI HIl fcMtf- 

jn-rtiii'aiHi-n. j-rjpi l'! 1 j-.ft-j 1 -.wiiicm^ 
HrrxnJj iWd' frPl+£j if ct.rtf 
. hu pi i ■ phii H ■■ wkirk .Wtv fc-trt 

m jmrj-FU, 

|^J HMV tlF JUFIIJJT-J'. 


Jltoftofr u/ R' L-ML-arJ j'Vm- 

Cwpputp^ Jrkhn .A. Gffrtri P hfS(t 
IkwJmsL cnginecnr^K dci>iFtlTWPl; 
ind Robert D, £n^. tjapinecr, 
Lraaikaat. npgaruwnr\R- ildpari.ttiCh-1. 
CryHini Radio tx. 

■GVm. frrBJi-ilfn0 ^|yj, Mil 

1 %tlu tf«4:r. T±t Aafspvn*i^nt^, 0 "£ 

iji rvlajira ir AruadLPfl ^pn^nim. 
LJti n ll'ji' ' slUwV Im-Cl' Aftl Jruj^r™ 
t irru.ai pu 1 xrdrr inrv IW(PP fP'l n* 

j-inVcbid n-f .:..Hjr-r.rl.# l T Jfvhti l tiWIl'^ 
i^.i i h r jF=mn n H.'rx - 4 h d IA n f, ;-iV<hhE-: |, - ; - *# 
Jiclfudf.i tK- An pn\lfl >n ^iMnr«n at !*r 
sf^Tili-rV pud nnli i"ifrj irfrfiJr j imf* 

■ Ay phi-rjlf AhMitc i'j JiJrir 

in'iV ^Hix-HjFnNr iAt ““'i 4 - 

/ftfljy If dill]- 1 in Rfrtifiirj Ap- 

{Ji>ri fn rro-fljfltiJJCT-j,- 

Cliftries- K-. Houptr, advisory eni^- 
new, ajnrf Nelaooi B. Tliftrp, -rltijirn 
engineer. WffitiFigJicflifrR ELoc.tr ie. 

Tharf ^rrwruiiin^ A E f fr > pm 

rN^ -uff jjf n cfaniL rci ?[/■!> f HM . 1 M 
W WM^iQSt *FpHpmJfinrj. £■■■□ M 
PH 1 -JiF.ri .111 FA* .-PI TIH---P , .L-|p,., Cf I U 

ti'sj df A 4 tfJ« k^i'tjpy /iim^m rxi.ri| l fB- , -n 
Oxnr.Y m. rbcmvInTd.' iiH-j 4 ii , FLlP 4 -P-r pad 
lM-.Ii Efii.-ir*<y. 

rvjidiiii^ = j-.T.j, fin- 

JiKVi 0*4 -r*J^ -af «xt*Nnr nraltf ei-j u? 
kri^iiJ aj^h r*£v w 

■d'in: iiJ dfd". 


4ffi'ir«?n SvMfcd. AprP? I 

j. R. Fopp?if, mrmb-E, NAB on^i- 
iKEitng EJCULUtLV^ COhimLttet and vice 
juaideiit and LhieF pngiiie^F nf WQR, 
%vi3l Jirf:= idf at thft »«ci3Im! ]:“i ri l .4iC l !i:l:?, 
duriiig wbiL-h Him pitkup, projector, 
kiliewcipt FCCOTdinK, Vidro Iranian, 

TV studio lightir^i; and TY tK-eiving 

Znl4iim*% yt ilL bt _dJ&Sttfi&ed ! 

.FiJui Putkfffi SfMiphi4 
Harry- R- Srnldi, n^d ol 
projfiLEi tnxiL?- TV lrnnF.rr.itiiru. 
aqulpmcnl diviiiofi. Allen B. D-nmuml 
Latiy. 

’inniJii Eviu ('■iijhm p irai nEJipn uj 

J3H.tfp*y flimi Ai'LllI^ ■T-t^l rfL 7 

ktJh Jnn zpr^z^j 1 miiirr auAirb ir |krp|f-F h- d 

im- iAw iLP«FJ«iAd ^Hkriihj 

apilA FKjT ndii .'ki^j^ ji^'iu^ lnii'rA, u r-:m 

H- I kt Fflu^fiipHJ. 

Tf if iTnfmttf 

Fr&jrxijr; ]3 B- Fanchrr, telcvUioF-j 
rngin^T. TV friffnccrirg icclatjn, 
G. EL 

This Ja-'A epMI tv c-ftwemW eemM u 

jKiJFrriiTJj - p r p/r_-J i-> r h-j- bvciaLI y drripnnd 

U-+ Tlf jvi-tiri n-Jriv 

frsm # B T vriir^ ,H:jA .ump z evJ raJIr.i' Jrj 
iAe ?>*: JC-yr*J|^, ^i-Viirfri-ip F+ftHiW! 
“IlT at jihh'it ^ibilJ uF f*H indnuil^ 

ft&kw ffii/th cpiui'jfj l', 1 * m it^wm 

Jamp Tmif ii ii'L n >-xrur.in nmiJiif mm.T 

fMlrui t+r ti# 'JHir friiTh^Pr **4 

Itnjv i; j-t"i. fiidi* fcxiiip r 

j^anaard rbil .-■ ■ ■ i ■ ■: i rcJn- ^ |ch. hh ji 
tmvty /arih .H-irFinu iFdP^inu ^iWli. 

AiV-rjL ,- BlalpJi V. Littl^. 

Jr,, ^trunot, lliftHtrf TV nifti- 
iwerfng -?erl ion, RCA Ykloy 

£i!iWn +11 |V riFIC^Hh 1 F.W Jftm rrcMtifwn^ 
#dhtit luAirb miuf tv HjjfcHi Jj.Vv .1. 
tipHfd I#* r-t^ AMrJPir frLi+irit rf i '■.- 
fif^riui L'j !t_ ri n rl." ri> r xvxI#n ;rxfflH 

1-iVhiuHPfv of II At* urld iOn dei 

?fdF>lS NvHari pii Fiifh frnma /xifun.'v 

ri' -RfT |X-:-rt.l IlijL-abFFd ll*W Lr tk r 

(CflllJjiTiiftf 4lrr JO) 



Miw p W p 


Rupinit ±15 At 

m [ps lu 15 kt 
Datum “-4£dh, 

HUME Shich V.|unt. 
Irr^tda :ci SHkILT 

Un Wn....tw 


nothing like 
High Fidelity Broadcast 

YOU'VE WANTED jmcjopfcinoo? 
iikt: ihtlfil Pflrfr>.rm.iDe:« eOmIS 

the hi^he-rf EM f b 4 A M 
Bioadciai Fiandird^- Tlve baaa 
ond. i± Jtvuooch nnd tlic. 

TLt higb.| are p&rdcuforly clran 
and pt 3 Lk-frf*■ Onalruttruil 
J 3 fxtre-mtly rugg-cd a.fjd 

shock-fE-s^ianc. Omni-dJreciioiha- 
Eacii n^dcfophofif indivcduilLy 
LationEuiy talJhl'iCCd Hod 
cerLiStd. Try onr- (Empire Jr 

iv[e}i any mike in jCUt OWCL yrud.i■.->*_ 

Writ* j&r fhti 


Dyfiamics 


Jiaw'W r 

RnfHDH ±2.5 ft, 
i !0 Or It LEit 
■:'lu 111 ■ 1 - 5 : ilL 
m-nil ttnckMiunl. 
InpidinEt Alrrjr. 

Ltt Pria.HOD 





ELteiRO-VineE, PUL, lUCJiJiiNJhhr, MKIL 
pwf: D a Evil lift PI., How V«thl 4, U S.A. 
CalalH" = -Mtah 


Ttw B W r 

FlEiprtiisB i2.5 dk 
GI LpL lb tllE. 
OrfUbl -54k 
laippil^i $WliE. 

For Hud &■ 

Usl 


C □ W M U HJC ATiOhS f&ft MARCH IflT ■ IS 

























































































































































MAXIMUM 
PERFORM A X CIS 


Jim LuudOI SilHAUfTt 
Sc^Liri mill paOtfldi 
iItipH ttJ- 

\im. Tb* KFMfcL«i2t ffala^ 

ldi l fe wqrtar cl m 

ronl 5 *r »r litidrEakin ™ 

I Vi | ■; i j n il rPT:n:IiiL."ii'ii 
htld hid. fQM IlHS ih^rr 
dfi^minL ud. Hthft 
For ELItKilban tf nissic 
CJPEP- ul.! riE'iut^iy Eb- 
4i [mu rijmpart J-™ L™ 

link' BitllHlV = - SmWr* 
hiJrmi j ice iMLj. 




Uixirifti ebceehI \y for 
ziiiee ?p HEmi u II d 
bllbllt iddxxaa H?f. 

Hu ncpniionblly lilfU 
efficiency. Ecui-m- 
HhEtidcd fnr n[if nhou 
hinl Frniup^iti \nm 
QD lu 43lftC.F.5. ■Lih 
H nlHlttium jmpiiP 
■HOW d *& ID JSOW . 
CPi 



Wmi hr liarrlill-- OiW 
MixddflE £aripl*i* iBKldi 


v ml n . ntnFn q« 

■ Z HR DIRECT 


NAB Meeting 


-CCoMn'jIbud' fppBi fitffC W) 


mruii i .'i v ikhifA. Jki^ jau JCJdEnu jtx fxl 

and Aittd rhi HipiHt r«pj &*■ 

Hid FI- ri'f kw r\j i iiii'Ir S rymuiiifL mhh a 

■ LL^rdmpi oi j^i J-iuM# =m* 

rrrisrHi'-i i'■ imrJLids 

A 2 Vtr ifflriRff, 

K«er ITE, Thorpjism, project enpi- 

nEer, truism Liter d; vn^n, Alferi 

B. DuMont Lilt 

ritompflw. mft! anmiysf fha I-Jfcxpr.v of 
flu jc.mni. - ' t-J A fi y. lK-ai‘ J p i*r.,i^ : li t* 
cwrrurii for F*f riuri^r, cm-- 

nurttt. Jar* ctp j^iidRrtiCi- drill 
i - iinvi.- 1 c.in ,d JIA a y^.h !>u urur 1 1rn-ru 1 !■ d 

m kejkjhe V h ui i IT jidij ittAld, 

i f TjfiiL- ■ .hflJ hr?H Af u .INI : 

nlnlli faaAr rpJ jvviV r-him^-r wyNmii fm 
mrtittit i i#in fti l -11 

Gt rhr*-i#r PurtSH jfpr^lnflsn Starfiff 

iijyAfjir^ p Rkcl^rd Blodrt, ^r^ii^r. 

lajnp rleninrnER". L"e. JL 

dJi'i.iHHP eh 1 ! iilft 1 r.^rcdi' Eg*djffHi‘±IJ 
PUimijJp /op rtr JipMpip ? 4 J-h-l. 

■ n-d : ar Kikilh'iu CTrtnji l #l a >t Hp prx/i.T iftx 

d - ..I 1 -HMI niVM JO Jt-M-ikl-f Md 
■lixirid fNJcdui'# riHfl- ■ l ^*“ xAjim 

h iTH-riHprmind in c pnxrd TMhhl: 

jiHitd 

TVlmxiiJii Rtcewtr i^RjfnHiE Ddxi-gM 

■ i 1 ■ 11 1 ^puJ-fl/JoJiaM ,■ fflitrir. 

in JAex pj.Edr LP+ r nJT diamjj ihc im 
pprdp^ ^ J^f dVCi^V W- th* 

rxricojfrr be/ ham ip ^imiimri^ Jo .Vp r 
1-iLd UUn ±HrA *fn Juitff^wkr FV^r rf 
cnrcnnu Ip -mzi fi ,r -Hoximrim picihup nf 
TV jfurii-nd. 4Jd# d* IdlHh-d 1 ehUT hr i^>- 
r 111 V > and mndnnu J# ur in iVimmaiapo 

uL^jff HJ IhHf^iH’EHLri 1 rdNddiT !><■ FM 

■ ixtl -11 i. p|li' pr^-fiyrx, TV rporik-pt ipfnj 
-iJi-illiLkh-^, T"? ncdi'viF Tii'/r citl-i-iJj 

Kf.-iiw ja&PHf rErriiij:. fTfRif .f-ip.- 
J i’i F r n / i^nlpTtiihd, ^JiTirmvdiL-iiJ on-/ 
indt: lItiji - iippiradicf. ham -npii, mpn-m|if| 
UL'i'n-j. J. k! r kmJI ni'jii anal^ir ^nn^' 
artA |FK - I bp,' PP^i'J-W ^iVi fur Hi^EJ df 
nnfxnnrx j-ich cx F^a^hcr xr.d yapu. 
ilVdi'ri rt^fi 'jibv --liliiT tHFftfrj /dr 
umiirtro'aiinEi /ram c ji'i, ii'x jhErixd , 

Pl-fflJ u/ dir r-i-ildi Nlv'lrlri^ 

mxJrA»ji /of /f-iiriiii kraKi fa n red! and 
7 ^'AImm ^iisihc^-T Jmrf. iJFfi>" 0 h rodp. 

11 in'ii r 1 .mil iiri--ii| l 'in;i ncimarla fer I- 
Uiid III OM-Avru. J-yritiOU.. lii- 


Safup-4fayi Jp-rlJ 9 

hi iliit h fifth ani3 final 

w]l\ "hfi pffe-r-i^ t^i* 1 ^ 0X1 p^rsancic] 

IrjLinm^! EiLbjskLli! iidcj uhj [jrcJg/ 4 ^. 

In Addition, tltcre-'H Ti« dtc annunE FCt- 
InduytTy rnund-a^ihlr P/eiiiJ 

mu will Irf Ostar C. Hlfsdi, mflanbcf. 
NAB -cngiticepin^ i;stfn«tivc rormnit- 
and nnvnPT-man kjcct, KFVS, Car c 

Cirfl^dc^u. Mn.: 

r+wmpif ■II 1 j|Af FM 

Fd-ffLiniwi! ffl-r 2"F O^fraFi^iix; Wjiit- 

’iry M Bzkilati, !udiTi::-.±l Et?iiiitI^ 

dlfetfcilf, NBC 

fifty- faffr -om .-xiiiH..- a rnirxi #f m 
iH-mcikrm dEn'onxd 1 tw .'rum EPoMjWi f-i* 
■lu ,n x. ik-jj* a^^JicuriiH af Jftnr ever 
prt-i*s. JiiL-H-l.niiL fi ip barwd Kpau Jnr 
pidHTHfii'uii iftul ifiM iiidi'i>f-ur PrigMr-f■ 
km r.impJ-rxd at iVaxi dnu ;.■ e u: n/ 
fe-|JlrVi= J^dT : T-^i iHiFtndl .if iii- 
irrurn'.n. xxJrcli'an mr xrjrnrrrx, wrim: 
FOP ficd^-d^Hd Mtf WRP-^P FliTiPid 

ILl'i'J ftj J L'MIJ jc/ m jcaid iJiKil! 

i H ffruflirdLFf Fur 
iirfih!*; John V. l_ ti j\r m ±r irrcsidcnt 
Hsdlti'Invfntion^, Tru 

i'l a^ci ni ii i'j.- ii e a niif r-^ewt imi ia 
fWdrimttt |«ki.Hjiiii^ioia li-uli|H VC'U Jmild 
kirdi, -and flcr nnfvrtanrr :/ pn^drnl 
.a.'iL-rcijFa|itLr rx.E+-iidL;iiiH AljA rfpp ci- 
iil-- Eh/ ftipi- JJ/fJ. rhi ftJMAI U'rt-fM 
iiFiJx an mm.li'pir- fr„ zminr a-h irn mam 
J#|H |—i-,'JAh^riHF FFWJWlAiWr* rvpj| Wf 
■IfT Jpuad p r l 1 ^.j— ia win be nJi'nicd. 



H FmffWJ R^-Jrf ,Tri I,'l'Fill Fficfi 

Frj^uriiL;^ T'We’E'iii^if; Dr DiOihli i & 
T_ fkjfdsinhii, Jr., dj/«t(W nl r*- 
IcaTi^h. Allen B. DuM^nl Lah^. 

Dllt i.Taldjniii,i u-h'J JJkcriJx FhP HFM- 
iWin rtf *kf -biu Eal i -cj I e h din p 

/ram me rfkT diNnl IFm 

plJlLiH ppriiiwvf in fIj -s^ ihuxai&id 

■dJEH-afij-n a/ /rrYTirfnciiJ- Jp Kh/ J^OMhiKJ. 
ptdffVf Fldrm drpMFrni'Uipff arui m- 

-fl'-Lcnj iiinipncml. jrh/Eh'HiEnrr P 
p;-BidH|rf ¥'«J Ctrl. h|j.fifi'JElj.-. n Icc ir 
hm naihp. ■ ioIlp- rdr 

FCC-lfwiW^M Rcph^.xln^ Royal V. 
Hcovirr1„ hlAB r Xtad=JnL^r. 

Fnr I'lW LtWhtfUMi'n# 

Juhn A. Wil^UBhhj, 

FCX artETiR- chief ■*_!i^i nn «jt 
Edwwi W. Allen, Jt w fJiect,_ 

Techjii^al LnEoTnialiuTi !DifiliOai 
Jxieiis H. Bail, diitr, 

S*MUhrd Brnaifcar,t pLvuarxi 

Cyril M Eraum, cfaicT 
FM Bnshicaw DL^Ialon 
Edtfftld W. ChapjOr diicF, 
Lzhr-rakiry DLvnkm 
Cards B FlumiTWT, ckicf P 
TV Bmadra.H UiTislan 

/jddiuJFy 

A. ja.iiEu thd, V^hiBL\ - hylfhiftn 
?J ATI ^rveirtccrina- cascutivc com 
rnlilee 

E_ K. Jrti. WMAR- K W- Pytr, 

KFBl; uad O. W_ Tcnwner. 

WHASv fSd rl>r NAH 

enginje^riiig 'xeentive camimitt^ 
E, M. JohllEjan.. MSS. Urtwofh. ad- 
viscr NAB eTTRirwcnnff ts-KudTe. 

CDfTETlittK 

Frank Macz. ABC, EHirwOTfc dd- 
viier NlAB EuajcdciMrint uecUElvD 
qwttm^ttec 
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WMAL-TY Mobile Unit 

frBiH page [] i 

turn an tEUidle pickup*, evet? rra- 

HMioble caniHlerstion ™ Eivra then 
cmnfurt anil wclfai u. Foam rubber 
MJlfilaUCtieui ehairs a*C pravidrd Hje 
ill-C mritffj □tid thd prDtflKef, 

Td -combat the EKtHtfHl oE weather, a 

: ;!-j -.'u 1 : n i r DTHidi tanning uh:L, fctirl a 
jeTKrpuj a i e C [f R50l ill*-bu ni i r-f 

heali* ate fcurtt in. forced vtntiUtaun 
keeps the air inr-h *fc all times. l"kt 
interior i» bnrd with hlyr&glBss insuki- 
tinn, cprEJtd with per foiated ^kEumi 
npm sheets, thus pr^vidm* i^ne 
4C*?U*tic traEiPCnt ahing with a =lr- 
face which. is- Easy fa* keep ctcan. To 
^IsrtiinaEe trlpfmff ImnrtU nni prn- 
VHjse a c: pun, duryhlr 'Ixir, alL mr^r- 
cfan rin:i in t; Wtriil^ is concealed in 
duets wir-f thr anphn.L-lilcd itooh. 

Mnrri^pe#*!** *nrf Service 

It ls hoped il\M wc ne^tr hju'e 
equipment trouble while on thr -i II i 
L'ur GMaaionally a FalJurt does *teu: 
A HUirhEf nf fraturfS to eJOi«Lite 
E-mErgeihsj ■E’rvicE have- btitm. anctir 

porated in the deaieti o£ rfie mob k 
unit. 

The power ^ppItCb Jrtd sy OChTdO ii- 
iit|f units wtTf mmanced in ^ ^p^ratcly 
ventilated eabineL rac>. with t&IE-oul 
shrive* Tubes or Eukf- in any unit 

□in b:: changed rasi-ly in a matter laE 
seeonds A complere- set of t?reHesLed 
Enhrs an- ^vailahk »n tV tube diawers, 
protected in transit, huL Tezdy Eiar hi 
stnnt use when needed Fu^es few the 
poSM-tr panel aFr kept Iti a tamper! ■ 

TTir-nC above the p*nel 

Fur LtiOSe cepaira- Tesjuarinif Teplane 
mr-ni of ocuipOTcm parl&, wdi k-h^idi 
%\yzLr- z\ avaikblr ore lop of the com¬ 
partment W llure ihe citmrrp^ anrl 
viewfinder nrc stored. Here, test 
equipment and wWcnmg iton P etc., 
^i?l be knuid rsady for um. 

While the feature* F OUT mobile- 
tmir design lawt chittiKlve? jkally to 
npcratiihg -uahlems er»DHinLtred in and 
al^silt ialfitOJL, Jr l* rf'iiliipd lhar 

nthcr stu ti i>n $ in dififlwil pai ts of eEl€ 
eounrty may have prubknTE requiting 
spefial treatmetH. Futtki-r. jt as felt 
that m prxras* nf development in diji 
held : >b s ueyer-fiTHLiiig- msk wk3ch 
must bf jwmued unt J , r-efifleniErtts uS 
mobijc nnits and o|irritinnp rcaell h 
stagr^ where tnttfe alkt better ^r-jAe- 
Sfrrtl pickups u r e -KLartamin-allv prjic- 
tlcuil.. 

In tone hw ion, we shoald likE 10.gavE 
credit tu ibosr mEmbtrs. nt the 
WlflAL-Tl etifmeeting scan whosE 
previous operssiii^ experience and 
constructive sUg^-tiOns 11 e 3 |i f ■. L *4 .i 
ifnidc thr ev^Juianp (tF this mobile 
tm if frrnn the pr-etijoriLity d=sign p 
LhitiugJi td the final iiiterior wfrin^ 
And mrtFiffiiif- 



Only side-mounted; 

M 35 0 * top-mounted 


tl*r4 h why fAf n&w 
ANDREW Multi V if 
best FM an tern# buy? 


Pttwef Goin of 1.6 

10 KW Fcvwe^ Cupodiy 

Top or sFde moimfjng with eqkioJ 

fOIO 

Weigh* nnfcy 70 p-OUfldl lid* 
ntouniedj ^50 potrudi tnsp 
r- ntflupFcd 

it Low inJEl-ol COit—"ow fflHff'.reUETKB 
O^nidifeellonal poiBam 

if- Factory luned FO Staulr-d fre-r 
qu*rvey — n^ furihnr qdiurttnenli 
raquif^d 

ir Single fe-cd poinf — i^ng-k Franr- 
missKon “in*- 

if Bu If !d wlFhEfcmd windi &f O-ver 
1 00 MPK 

if AjU^mnn sm b# CU«mp55t*|/ os- 
s«mbled *h "he ground 

it I r I'ji o^i-on re i\ i - onee of food ilno 
run bh: tested wifhout climbing 
Iwer 

WANT THE MOST EFFICIENT 
LOW-COST m ANTENNA FOlf 
roust STATION? BUF THE 
ANDREW AtLFLTJ-VF 


fiaa/errj OJiff: J Aa'f. P NTrC, 


, rfntwwv Muni-v 

FM AHTINHA GtVtS YOU 
GRIAYIST POWIR GAIN 
FtR DOllARl 
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Use ICA TELEVISION, 

RADIO AND ELECTRONIC PARTS 
FOR PEAK EFFICIENCY 

% 


OVER 2000 

TESTED STOCK ITEMS 

a .1 h. ■. i N ft ' HUf* 

CHASSIS. CABINETS 
AND ANTENNAS 
Tc i Trl#Y«^ion fi 


1-CA produces ebe nmjnnTi gr^tnE 1 Jiirry Dt i op qiuiEcy 
letuvjijnn, xadirj sail cJeecmojc paiCs. Pioneer me dev-elnpcr 
■of ODiLndr&S Mifadjitd equipment, iCA'r wick inline □# prt 
riskm itiiEnjmciiH men lUrns-ic ill nitedi, 

TbDuaojwLs af iriduicriil fpbemfrrrLtrtfE fl**e found ICA 
[be rifclil iDiwer in ibdr prDbLtrni. They know liiic I-of do- 
pei-d^hiliE^. Lji.i;djry_ pike end sEl djuudJ perfoimince, yon 
cin ! i hta: ICA. 

Ee ii'* i iptdii neJiL ICA'i vim iNHEiLiJienLEihfi Jtfcdiifct 
mu: p'■hiI fbtt;. Send yoo.r spccincnrioni for-quick i7Jiiflu.ee. 


insullne 

■ N9UUN1 arjILtl-hO - J-9-G2 131 

Wl-O C*Nnl baMft Ml LVmm.L^u-.-- 

COftPORAT!OW OF AMERICA 

h AVCN41E + LQND I5l A ND -fli T. K| ■ 

Ll|l 1 Li l- ^ JlAwvr ^IihI, l]| AwgiAlL Cdllh 

rnln^F 

Chniu^h C&iiP-Mi- - ■ ¥ 

[■■Fl ■■ lH«-« '■ dH 1 1 

RWr.- ■ - I'wr >„ I#Mb HU 1 
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JONES 

FANNING 
STRIP 

C&hnvEJfDfl* 
grp -inrf* 

Hircuflh POO® 

TJfifli iMp a 

0*1 |i 

op flAy-hBr-fl 
■n □ n i 1 1 f u ~ 
tiO-Tl«r Th-ip, 
end n-ilrlr:^ 
dlpPPi# Inin. 

Dm W*th J*HhiI Ill 'l l T*rr 

ns .-ml Srkd, Nbi. 1-H B and 
l«tbm HI* SepwmUiPlp. 

lilr-alrfim inln*-in£. fe-au:a-> (aiTKl M"- 
Wtlon#. ifl*"" Kin#- IiIhI Per heftv#** W 
{ift'l* OddOmblfr Brmi ^Hrrdnali, '_j dip-uni 
pJizhH 1 . 0O^dOP« muiinllnu. Sand tOW ECm- 
pints little. 


« cr£ Iic m£LP |H J 

TERMINAL WIRING! J 


HOWARD B. JONES DIVISION 

CinA AMn --u'h 

14bD n u E 09 C-L 91 £ M I L AOO 11. I LLi 



Telephone Recordings 

(jtdttMHiAf Jf.?m 12* 
tiiraLSItfffl hiJflJlhosie in OaL-C Ot th* 
Gttldinx. 

Tbe connector itself i =■ iRcrrmLed wirti 
your father apstdl equipment, aitfwr lit 
the teLepSifl'lC cqLnEimKLH mom «r nS-SE 

ont o£ the r^Lu The output of thr 
connector I * L Knight id ■* special pSuff, # 
to which t* connect*d l LQ volli *k, the 
sturt rcifordinj centred, and ttie fiOO- 
oTitti vtacerfl output of Lbc L CCOT-dfir. 

The bfaMshm line is about tbr right 
level For the remote channel input oE 
I the c^pjiole. This is ruined ^Lcb the 
inkTO^hont output wwt fed through 
the STSditiOCT channel US the recorder, 
-using ihe x“tu ji shown ill the blnri dia¬ 
gram. Very GSLlint^cbfn^ cectwdings 
objl then be ma4= by leaving tTie in 
MlirKer's mike g-ain jircdrtflr- 

mined level and riding gain hp fwrning 
iIowei iht valume of tfvc ebin- 

^eL whenever Ifa* l-ucd annmuiicer it- 
talking Tbii ia abnplcr Chin it sonrd-^ 
and elzinijiates the rapine HtiuJitv 
whicla >®a ^ouht get when you alliDW 
Sic Local [£JejjJione F E output ride 
throngb on the recondin^. 

If a tape recorder Li u^d Lubtcad of 
n due recuifdfis ta record the inter- 
vicWM„ you have the freedom nE r-raT 

ranging HEld editing the mat=ria| with 

sci^&nra ^nd rc-nj ck tape beLort preaen- 
iiihL-r>n nn tbe aic_ This takes a little 
jsradLce titH it isn't too difficoEt- P&F* 
o-ansed by ?pl:ce-= can \x dlitiinaced by 
ncttatig the tape diagonally while 5 -plie- 
liif fli aliown in The di^wiEiE 

Vou will notice a every bfteeais 
sar^iii* on Iht recording. Thi-E is re- 
ounnl by FCC reguliltk™ to w-acn 
ttie party on The nther end oi -J&* wile 
that he is being recoiled. FLlte^fi arc 
already IftCOrpOlraled 30 Ihe connectr 

box but rnongh of the wsLI a till 
Leak rriruiLph ns be irritating on die hit 
pliyback. 

J j"h-e: eirnuh di.-vgrarr- itlOWfl iba £011- 
ntetion? ity the recorder to^etlwr w=th 
x ton* filter whinii may he uwd with it. 
Since this filter bus a via-y 3^^ f L -- 
JemJcFfi 3lui, it will remove ti>oiL of the 
[one without affecting rhe rwl of the 
COHRerfor^ output- it Will not be eii- 
tirely cffoetit-E a-Jelt-e tilt L,4C0-cycle 
\z ioaded wLLb harrrmvioE 

Mudi time can he *#v&\ in the mitral 
adjuRtmcnt cl 'lie bLcqr iE :.:i aiidio 
nsriUatoT is beaten with lite beep nf 
rhe oofiTiecEar, oitd then used for iriibi^- 
qut'CTt adjostmenii eE file hr:dgc- The 
uucout uc the i>ici 1-aLur is Ellen inserted 
at terminal .1 and £ of the pltLg ^rH 
nhf nqfpirt oE the hridge b connected 
io a db tueter with an mtiplifief, U 
uccesuTy, to mike the meter m^rc 
iduaitjve Tile eouaole audition ^ 
niiTTer xrcI charrnrl amplifier-E arc ca^L- 
|euC fur mis jHirpoae. 

Cwmw. SR— H nlur 


n * COHttWNHZATEON5 FOR MARCH 
























News Briefs 


ffiesqvjjj 

U T, rlfHriUill (H 11 nw prciidc-JiL arid Cftici -cItJ 
-irnnic. inuinrci u£ ^cHlls^ Cfcrlinp, Tnr, t "Nr*- 
B-n(hk-n, Mttttl 4- P- SiNchili ii m Lir«i 
ilrnr IT.- inTlcr riikiiie::, H. C. C*rl5»fH MIT# j 
Ekry-EEtll-ATCr ..I«n IMl -nathaniei] rz* iacci : 
J), L. Jvbuan, ikiI wm □Jni % :r. 

J-L E. Tnylc-i (■ iiu*,- miHE«?r ui ilit r- -■■■ U- 
L■ ii i'iJ. ri /1 __i:■ _ TEH-piiiijn TnribEr.sLIcf 11 iltili. 

■ nd jt. E_ rtttllrt, 1-^FllCHiiI mbnbgBi: 

&1*10r N D LK1 ■MrnIn Lb* ~.mw JiriiinD act 

Er W, H -*ri|biMriifB laouacri C 

E. CJclti i it■>:■■], -namitalsn-* -mp-nuf^i M : 
Hncru, iji L-lu-. ii:-n tv m/fli ■r.jr-i^r; -iml ” F 

l 1 nrjr. :jiia!ny cofifccul iiii-juri. 

TFie TdrTiii" TrLMmicifr DMuon «9_upi"a 
Ul (i-i ■: bluJriiriE EE +£ StxrJ" x Avcn he. ClUE-aai, 
HI. 



H. i. tiKlM 


U^r M. W|« aui hb it* E nr ttrixEE M Win 
Eik., -ip* ii.; iwhnE-Bl *Hfl l>r E'bil.i=-> 

riiE UCfMdfcMl nl "hr Wu* L-rganixari.iii, fiq-r■ 

rtiirlj tcnii u VmkfUlfie €fntw P tf. r., vLB 
MHipy 44U- IllXirlibftrai* .a Ehr |il±nt rrif :hr 
E_*= *f ak Tub* -To- 

Apph in g ifcuE± th lHc Wi** Firm wiiii iinc-rt 
Pbikn art If TEtmarh ]ihFi, ui^t prtaldrni i: 
vniTf* of F3-_ucr U. Wuw, Itk. ; 

JuacpFi J. '^irBliwr.j £ J. lfrrtnifllL liiLrtltil- 
B’lniEtT Hi 1 EyJVLuia latmmulx^ tnFt* 7 °±iqi; 
■ nd Sr. Phiisr rUmblftOA Jnd S-I_:*rl L. Pur- 
KflB. 

Jihr-oLd M. Hljth.vL lik* b.ES n*.mri| i Ki^r i*jh 

Bincur Jm- [rr.r-!. i i!p JU-f.iX Ik., Dlltm#n. 

P 

A.Tbn£ 3. Cortaar hj* mitd CdiTkN Du Lab. c 
W 7191-iiqnt lu- . J .Tl'tur WLHinrTiR, ".-ill e 'Wl TJ £4 P 
Ed Llrt Ckpicilcr Man-Ll^cr-rinK DiVuron 


uriMmi 

Khatl fc In^, feliith-jriLF. M-kb.,, rf-- 

4cmd t htWbi, Nn, I'M. ^kh dbEh ™ dy 

iirimic sr i-rnnr.:^t B dE^blj^tnJ Jnr Fp| and 
■yi'idiMl! *Crii cm 

□ n£L*|in El IB-T* llly-vMu ioi util r||F V 

inr-ltl 4IS ihitk EJrrHTl q**b irj-nd 


urn n 1 Einu Wars 

A il 111 i>>i i Si., 'rJxi -ijs ||, JM.. 
' Pl-ft 'JjhLk# dtaci-ibiEf J 


fi 

C^ry., .lip] W 

lifl^-E pr-t|i* i *il _ . r , __ 

lina of I fi Mb I kid Lf kictrurnura. 

TnchFlifl IK th* lint a-c lE;b-pm. pnwrr 
tftniFnrmsTJ. ^tfliiikl L>l^£:r^ --rill..!. i-i-.v 
l-arnitn, h-prlLul Kinmnff vi:l t*. L irjnjilnrniirrj, 
End -J liflciawiOl iLbriiiiar ouaput lTJB*riirniCT. 


rdcaapd j y>- paflx nxciur- 
rarmirj rimtum (ibktufl. 


Cu.T.vll-^uhilkr hU 
kEbrijnic and molar 
im 

pKl.L nrlinpi tO¥»i Hpl^r p H rt TlUIHUth* 
[alpha MLi-EM liazmflj: rmtM jamx| -mnnbtrri 
liiumrnrql ijijKp^: cru** vpjtu C-D te pIuca- 
TT1ME1 riiumErical Ini HIE) I «pliccMnE* ; fcttftl- 

piickl mieprjUEiij C-n r^^bg llaslUf; inirr- 

‘E^-Eiirr i-I|e:i: kPruisn -flaLLch. 

K.-eI|b^« 3-LlLk'aii^H * Cl, 

Llri-r iirr^arM . XM pifi iwn|iir fcJa 

M. dnblllBi i run lei I and J^lk-niELic fBLich- 
bnnrdj, lnlrpb;-n.->|. |%L yB*.L-Dl:=: appir irila , L - JT1I 
^urriiiE dltIl n«KC irpuiin riwpltf ±r*rmm 
■ nr| ijippU Mtisa ^i-tcn i.ilr.Tbimr w]n. 

naikirin »irjE and iiHt ta HotnKn'i I cull. 
Uhr* tan l,H» iL-M.Lnrir.ii .itt nil an|J t|. = 
■f Liluiii xa crcik--ndi/trL 

Tkf &iNj b Rndin £^. r jjuihty 1IL, hnj> 

WvlrKjsstir* *- 

Fl^pdiEd bT 1, PlA*i, tbt tK^I Jt- 

Sima- ubndiHB tf^t and +*t .IeI HmoirlaL 

-m jl*nmn[ wjvftL K>rv*c 1:^ ^3 m ffbHI- 
Tini*, fcl i M i ri h l, imn .m r^dULDJ in :bt 

F - EHi i Trr L-: i mr'iiif. aMl-ima jTriniiiiin^ 

dilil aBEna^np tE-ve mcuiirm[ mi: MlOJ*. 


Choice of 626 Tubular Resistor Values 


IN STOCK 


Hundreds of other Stock Types, sizes and values! 





^■LEONARD 

BEsisTdfls ■ mmm - s elms * mmm jteveces 


IheVariety! e . Ihe Range! .. Ihe Qucmtily! 
Read/ to Ueel Your Needs Quicktyi 

More WHrd Lconaid wire-wound rcsisDors 
hitve bttiEi prC^duCfiEl bnd u$td Ot yt*TS 
Than Any orhci make. And icc oids show dm 
c[iaitfi often r unii d.i llic pcrfffl answer tO 

m ih ny no Ln-du mj iJ need ... for appUcaitm, (or 

for t'c'ErMn.'ray, f<ht drUi'Cfy. For 

cxaviipEer rhere sre Virrobm Edbulif stuck 
values iu JLxed and ivpcp . . . =nd 

ennn^ otfvcrs . . . prorcipdy ft¥aiiab(cl li pa/s EO 
check laid ih&m ,.. for ytmr re^ifir-emcafs. 

CsflfrfFl yoMT to<ai Lean^nd 

Auf&e fi£rJ InJuilrLfd 

Send now for handy 

Szock-Uim Qalog D4 30 

joo FiU-cj^-parV |Z>,iFJf Dj+VJJ'b=.¥ 

WARD LEONARD ELECTRIC CO. 

fJ-M W..F JnAinii BM , OlUq*. «. V, *, A. 


WHERE BASIC DESIGNS ABC BE SULT’ EM GIN EE RED FOB YOU 


e 0 MM U MIC ATI OHS FOIL MAACH 1141 ■ 33 
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TK& Industry Offers 





52 VANDERBILT AVENUE 
NEW YQKK 17, N. V. 

Croup 

Subscription 

Plan 

Savfii Fiffly P^r C-frrrt dl 1h-fr Ytirly SubifiFlp- 
tlon Price If Four or More Subscrlptfc-ns [h- 
ckldiri-g Y&ur O^n) Are Prgpgtfy Entered Or 
Thbi Farrti- 

1 Year—II,00 

>aia _■-1 £. .00 


Fill** rmiT .-mna_i' nibiri ipliuiil [ 13 IbWHj t« «cn nr 

cMli*ri at the nil- nf li 00 "ch iJThii .rut fippliH- ujfly 

■.■.LUDa-1-.ir.H .31* iinn.l 


imd™pnd Jnr wh-kb ja^pn^ N 

.jii i ijc rnnrc siirnen-pUzmi nuttl 


Kami 

Addp«i 

Ch-y*-£Un*i 
Q-ei'jp 3 Lion 
Employed by 
NqcgTE nz Niitiatxh 


i.. ■ ■■-<- Bf*”—1 I 





bmpm itaiiEq. ifaM 


FffWLFTT-MGIMPC UFC&OWAVff 
TO WES WFTIJl 

A airimH-arV puw«r incl^t, mcrf*i HiflA, Ut 
f\m4 tfl butmuilXillv m H i-: ■ La I 4*- 

vdEtCtti* IlL I naiJ^ri EnirKtl, hb« bt™ ** 

11 iinn-*d bj Ehr SlcPMcr .T’ari nvlI Gt. 355 .PDK" 
AtkL V«a, TVfl ALen, Cali I, Fe^sr Iml i* 
ftlA 4htctair D" ■ 4" tqdLK miHr fmcm. 

VttlE imiKiiLi aF JT 1 -. kr-. u|«, dTli ITDI nE 

win Lb ii J biEFiHr rh* luidfl* u m ^tiiti 

will EBT* rf unwK lit kbt Suritar, Al ■/ 
» .ihf#T ii ■ppl:cu •=.■ iht bp-rrrh«r no 
" B ; ; ju.I:. r ; wr li amtcniELklJly rtnaue-J I nfl 

Ihrt l-i.-IhV- aarr-i^nc irt tUbailHi A vtn* rci-if 
l-r-r diEnut In d.rl'4 “pCT-P-r krcL Thii mrl^r, 
■LEllbtDErd >11 |i|i ...v^LLI |4lVE-5 E dlFW! MuliciLaOhi 
gF chc r i pjvtr hfl ETrE Iwrcitar. 

Tbc indlMliri main \.. c- : buWd «■ dbr* a 

Hddltlrp In |be lirlEfll m lli^-pn iglrtmaJuni. 
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kncTLiliiLri ■ Efc" ihr i'p 4 'i^. iU^tdl TKDrdlnBi 

liivt JimiuiinE^d by yr^pio accc^&t 

l>35., P. -TJ. Iks frKL lUcfctf-iik. N. J. 

Out luM ibfc L53-M, (ar raicrn^rcis^i rr- 
(nrriin^a -toniiBiq nf ih< irm, iiuJ ifieit, c»ee^ 
riU|| e_, rrJL. and cjiiiiptf^hi "-|3 ritlwq-Tk WIlH ^.nr 
po^ii>nn i-wil-ih 

OHdEA tft-E IM-Rj n iriiWTini.1 Imh i« 

Inr iianiji,ni li.L»r*| rrrurilinMi 

Tka tiiaiijJgt \l 4 FIl-b tr ?'Ilf WILh fllHmcaL 
EOil Itylu* OJ iithEr DfH rr" VT J.5 ml Lqi 
ri^iiiH -nirm^rimiri ur eeiuLib- I ieClm 1 
iiigi ipuEi^eiy. 

^cddEDlol d.ipaji* :□ ilia iLjmuml ityhif lb 
miounllid ^ j P rl hCnih 1 ■ 1 m 1LIriQ I ht dC-wq- 

^fefd. fririn^ ol Hu Lrm 

71m ■minpEPAiiar nK^wh, 4*4 p-wikH nnjoirir 

pTDHT r:narjclcrulj£q fcar reun^idni ‘flit T-t- 

HHinsi, 7t rt*i ploim r-cr r da. FTA.li pkW- 
InQb and EKrrdinii r^nirina . larur niJI *H 
ai thr hipb null Jrfr^uniuy mpc-DlE &l iht 

tump^fiiibH' m Hw f*hm ■auElicEr philIuhib- 
il iai| in hi pnclicLlI^ itu FTirid bf Eht VLllit 

■A tIi-t -timlniFinB 'jim Um^dEp*» -™r 5 

■ 1 :\il nhm< Lei High anKdh.litt. 
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€emwfmAf H f71 M.ltibdtttIMTI *YP _ i'aR'rJ-virf 

ft Bfwi. 

TYn« rnlhl dfl IO# bv*!lbti«i 3 -rr-P^i impli- 
Her . 1 : M*.M* a Lin. ■cuTCilhu L ; c Inngt !:^cr VQ 
lfl sndLklM, m Li pl^-fn iErninfc 

uni La. Lt^TbLltfl Uiriti Jill GyP'^^ to *r rpr- in.I 
h cma . ar -pfinrr |mi LbbL yl.jjI JbU> tilbtr 
iht -i-^ilk' ji «t amaliair 
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Directional Antenna 

iCnnhmitH fflyt 16> 

frran being ^wiang qh( pG p&sitiwt by 

wind. 

Hit anwtina is constructed aim™ 
ontLrety -r>f aJuriji n i:n Itf flrrt-Pr cLe- 

mtJTfE are ^ luhllTg, artrl are meet 
fLi-mM-pOiere arc welded to lHp. aujfort- 
thf alqmini^ni chftniwk The dipoh; It 
TW«fc P* ahrmanqnv anRic The *HELJ|F*- 
tDf chat =.upjKtfU l*ht Ol the rjapnle 
i= piiwvod to prevail Lurnin^. The 
ttlher chpC-le arm is ncm nested diTQcrlgr 


to thjf' nq^tsc-Tlini; ptcnc-l-un. v Ll 
■,v\j.h ftiimri utlrteCKJAlry Cu itukr any 

balflTice-to-unbalancc convwdofi pro- 

vwtuit 
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FM Measurements 

\ L L'^riPH-rrf fi-fflw 25 ) 

the AM ncifie at nOni:S.I[y made up a! 
must entirely □ i lou- Errqierary burn* jr 
■*■11 flOl ht ifftCStd lijf dw deertphasii 
r'lhOml Allturaph l.he deenipKj.sk h rxit 
*hnrni in thf dr-rniL Fieul^ J, aL may 
:> l-:IC: I provided its msei-lion Fiifri i r 
taken into WLwidfrriiltoa whtn raking Ihc 
Cflft-dLiLiarti. 

***** K*quJr*-.rf fry Hi F CC 

A f■Dp-j* Qrf ilie dfcca taken Eor Ihcsc 
nii&iuTernenls, Ic^lhrr wi|h lujvfj On 
rijaliirlioai aiid IreCnierirY Tespemsh n ;iit 
braf dtirjpi rii <■! LKc Wic&hUtliie tech 
Ncjuesv sJictdd be attached to Farm JOS 
whrn applying for a Ikertie, 

There are many ways in which rhip 
intnrmn^n can bo aubmlUid The impui- 
cailE I'inifi ii to make lore Itial aLI Ihc 
rlala required b y me FOC u included. It 
la U-.at .l: Iuie i hr hlnwinfif 

be included in the repur1.{S«c t/pical 

loilfti sJioVi'i: in ! r igur!H 6 jnd ?'\ 

Iji) CeneraL in^rtiatUn as tu Lhr ccm 
dlliDtis 4indt1 Wlticli Lhe lesta ™re rude, 
atfCH LL5: 

tfl 3 Dale fif fliakiq*: njeaiuiement. 
(b) Pa plaLt v^]tag[^ plaVp cijrrfnt 
and ffrid curreials 
Cr) T'r-iromstter ^nwer mstpqt 
\d) t'-ETtctiwe Tsiiiairt power, 
ff) SlftiACUre ai ert(jireer making 
-measurementi. 

{?) Dais in pf rtapwi^e measuru- 

tPrmly. 


(J i Fk*ca cn hurmimic dis-lnrHc-n meas¬ 
urements. 

■fJ j Tlar* La.nm- iraise f Fbl j. 

(Jj l>a:a on rairifr unite (AM) 

C^J T^ift inlk-fc’in^ -rurra plntbeil frnm 
tbf- fnr^fninit dfita FlRnres Ekr, b, i 
im£ -■/ lur a lypicnf lei af curves;). 

( 4 ) Qjmf fif-eflwiicr wipccim ac 

ICD?t mndularinn. 

(frr O^ridl! L^£H]ijnn:j i-eyirmise al 

50% mrdiilaiinn. 

IcJ O^CrB?l frtrjuencjr trs-iMioH. al 

Zt'™ moHuLatinn 

I’ll} Overal] dbelmtnm at 
and nxpri^jLmkus. 

(?) DtsrripdiHi at measunng -eqgip- 
r-'itnL atbd-kf ami l^firaenitter audio licL3 
ider ^nd rPMeitrLTlfi lecHtaigin^. This can 
best be -cuvered by suitn^k hiurk sjii- 

grtm:- Srlmalac Uj che ty]je sJiuvni in Tig 
me 9, In gel her wii.i any esfpl4mBCLiFy 
MOIc-. Which may he retraced tn make abr 
inEnrmatinn rkar A block diaamm and 
descriptirm od tbe method iwed to mcjimfe 
All rKH» alKHlId al*D be im:hded. 

AlLbough nm if^lVjLIj r<dulfed bj 
Ihc FLC. 11 is si^esled fchm. Pjt icci3rd 
pur|Ki«s, fri ipjcncj response and dlicar 
Limi measunementi hr n^dr Ori Ilie fruzis- 
mrLter aloi^c. and that rr-ec| l= f nc> re;prfin*e 
measurements he m*'if <m aurtfi itcraa as 
Ulcphvor [Ihes and cumpcnsa^ed pr>r- 
amp-3ibrrs. This rtiformAi ion may be ^erj- 
ireful at a Later date when these proa:-i 
□F-p-erEocmance m^a^orcnidnts Pre rC- 

tAppoiJir rfnH il, 2, 1 did 4) w?U 
WW rriOrifli.t 
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IliTHfe, ky-pnn candmnn, cha^RS, ^Ihiki 
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» F*i oliurtn-n S^nlng nr.A rra n i Filter n» 

hKljxin^ p#vr#r«lt. 

' For loiErilnflBDPBiHre tir^ueii gad ipiurliivi 

nianon Cna.. 

1 Al fl Ie?^ !,■□■ llldiHv rvE«tVHP Fur ilg-Tiai 
ini'll pi 
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^ tKeluali&ly Cloroitatt 

Thi±brL- JliiudMa glass rfasndrftd 
wba-waimd midget re 
ypiaU Eaii^hef componi 
tighter places. 

Fibre-glass cor# and ltbr« r 
qJaii braided covering. 
Noihing to ehrar or Jjluxl Id on] 
for poini-tckpoint wiring. Abo 
qi tuLnltttttra h-flssiiSng 
clc-m-cntii In kong«r langlfajL 

Series FXG: 1 waH. W ohm 
to 750 ahnui per winding 
inbh. Seri** FYG. 2 wotlg, Vi 
ohm la ] 5DD ohms, per wind¬ 
ing Inch, Patented ri Clinch- 
Grip"' lemjleg and 2 jr pigtail, 
lfladi, slandopd- 
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Last Minute Reports... 


A five raiHX pro* ram to 3LK the I V ita 
ti•: 11 l Erocze hsu TirM=ai iialjniLiteiJ fiy the 
RMA <0 Lite FCC. EM A srjtfxjBed Lliat. 
wllere practical wnbnui iiil'Jlr: intgrF-tr- 
cncE. the [iJwefit twdvf t*/ ttldiuids bt 
luGlL ti l tbufe nruj wiicri- atpriixis an? 

lit are under ommnjciinri 
-i-L the -use g.F thcM ^biucili«3& be <!*- 
tfindcd 1ft Other nraj u soun as possible; 
the ncoeiurv lihj .■.'jufcri.fJ r (i imininuir 
■n-f foij.t Tift lUt-viCE -area? bf- utilized AD 
that alia capahEc pj ^i^portlnir TV 4fld 
tint hm^ngf in?' Or ariku-jase ofif char.TieEr 
ouuld have cmnpcti^vo &M vice; 4IBift?i- 
TTOOla tic set bp s-i that r#f and wJ\f cm; 
erajje will pmuirfc: i mninhLuni f>E ora- 
lap I *■ vhf uJ|i'iLtitMir> p-lan be reieased 
i-:nn:|iliy to permit Hrablhliisn-ui -pj h.J- 
ditiona! atJlWhi *tTn Lluaugh the 

N'il ■Llociticci de^pih Tot may POL 
be -POtnpIctC; zmL tbs sitf ^tandard^. br 
used in die hunt EMA indicated 

tltat propagatim data including joformR- 

tiftb bit ibe sync system u adetrunLe ia r 
hhe release gf i W allocation (Ban. , . . 
Dr. Frnrik G. SBack has become a con 
sidtuoi tor ABC and will 3*s.i=t hi dw 
CtUhilihtisrrii qf new standards Sue TV 
light! nj* pjisb* and nl il iiatiixi ,>F eanwrj 
fiT!lijinic:in .-jri, naeardi bdocr Londiaiied 

a* the AfiC rv Coder nt 7 W«C 
5itrrM Yorh City Devicei dfcvCL- 

oped aj a resnll or Hbr- BaeVa PfiSfflfCh 
^lII br made available, firat ti: th: ADC 
network And then 10 Lite TV hdutity 
smicrally . . b. H_ Vcgel, mnnAJl. J i flE 
marietuipir for G. E„ ^rid^ttod rtctntLy 
liiil LCmmbruL!i4jt.TU. Eqoiamient iale^ in 
"hcald reach ESpSOO^l. . . . Thu 
m^illKHriif Jlcvclopnierat and mpdeE alior 
Fazilrtitj of the TditrurHent division ol 
AB?p &. DbMbJll Latn, IflOO Main Ave- 
i!ue, ClLfkm, New jEriey, hl¥« bwn made 
avai .ihli- la i?Ic3 les tr,y for tleveir^mcnl 
d«iK™ H ni l cqn^icTKijon oF special cal 1 h 
odc-=ay InslTortiEOlJ ... A TV colter 
5* dwkgucd for ^TWT-TV in Co- 
3LMttbus, Ohio. Caller will hen Mr. studio 
mid trn-nyinilCer tor Ibfi TV iyiltm m>:l 
InunsniitUr tnacr l^ir tVI-LH-Fld. 

A S. c'taiiijlc. G. E. TV amnuttr, Li 
iOW on. n :1 k 10UT oF -Soolh Amer- 

kn Eli Om:oiU-aKE a.dLdiLlOn ol V S. ttlc- 
visim Etajidardi. . . . TV rece^Dn ac- 
kio^bdcmcrui tuc bdngg mailed tnri 1 «t 
KPIK, ban Pr&nciED. A Lnrd in two 
inJofft, ih- r 0 Cfl[HhlD twwt, CpIHairw a 
lized sEianLr -you Etocti Philip G 
srpctaS maiiiiin of KSFG ami 
FCPIA. NBC l v -*B fikd pn Hpp'i ■ 

cnlioti for a 529--mc trPjismLtL-Lr Ls 1 m: 
cTtcted in I he vfclnUy of 
CoiEiicctkut, ior n-ir iestlnp. A» 
radiated power ol 'hvfwmi IS kw and 
2!l kw it ^FpecL-ed Eo be aivdiable. 
William E. NcilL. formerly of WF3L- 
TV, i--: nirw b salei -crip:lneer m th« Itk- 
viikn BDd tnteremsvo miprtetnrjf de- 
pa.rmiEut oE f^ytheun. . WKTV 
the new calL lettErs- nF Lhe Crfipci City 
]> ■ r-.; ji ;i^tiri|V Cnrp. I V ^linr .n L Lica. 
New Ydrk, wlikrli will ICKih be OH Live 
jlr ml dinnnrl ' 3, AjiSenni wiLI L-hj 
mmmsed atnp a ^73' toner ml Smitfl Hill 
near Ulka Tile Bunta-iJ oE StKnd- 

irds have prEparrd a iVnw ifirerruil inna.1 
Itn^crahEm scale, the first zevlaton 
I]LC- sdlt slnot Icp uLap^ion Ewnity-anr 
years, qrd .. WfTEN. Iht Meredith 
Syrirpse TelevLiiari Cnrp. Il4f-|0IL HI 
^rracu^_ New VorV. Tips a mem- 

her 0 4 the TBA E T- Mcffldith and 
lljll l r .dr‘_v are dffiml reps Eot the itatidil 
t TEA. 
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ThW JO-Ki'l worm drive, «quipp«d with a 3 V4 dtoLIt Two imoll, waxed stootile bon (niuloie the it a lor ptotoi. TU> worm thafl U bold to o tolerance of 0-0004 inch) 

o«id for Ihe fine telting od|uttmfeitf< BocHoih l* kepi very A Figure of Merit {Dtutpatton Focior x Capacitance) oF radio! eccentricity of the worm gear U l*n thon 0.002 

■ow by iprlng pceuu'o on the worm shaft.Eccentricity from 0.04 p^if ii secured (0.003 jtipf with qoortr Imulaton). loch. The main rotor ihoft U held to o loleronce of 04)005 

tettcrcw* and mfiAtli eliminated by cutting the worm and Connection to the rofor is through spring-tempered diver Inch and Hi bearing lurfocet to 0-0002 Inch, ball boaring■ 

tfi fhaft from on Integral ilte) shohlng. olloy brujhe* bearing on a jflver-ovettoy bran dice. are vied on worm and moin rotor ihofts. 


The STANDARD of Variable Capacitance 
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R ecently the accuracy of the well-known G-R Type 722 Precision Condensers has 
- been increased, making these standards of variable capacitance of even greater use 
in the laboratory and as the variable element in many instruments such as oscillators 
and frequency meters. 

Typical of the three different models of this condenser is the Type 722-N, with extra 
low metallic resistance and inductance. This condenser (illustrated) is direct reading to 
± 1 nn f. When the corrections (charted on the front panel) ate applied to the direct- 
reading settings the accuracy is increased to ± 0.1% or ± 0.4 ^f, whichever is greater, 
and the corresponding accuracy for ca¬ 
pacitance differences is ± 0.1% or± 0.5 ^f. 


SPECIFICATIONS 

CAPACITANCE RANGE: 100 to 1100 wf, direct reading 

STANDARD CALIBRATION: Direct reading in / 2 /zf at 1 kc 
to ± 1 jtijLtf, Mounted correction chart gives corrections to 0J 
W f at multiples of 100 /z/*f. 

WORM CORRECTION: For very precise measurements a 
worm correction calibration can be supplied. When these are 
applied capocitance can be determined within ±0.1 ju/if or 
± 0.1%, whichever is greater and capacitance differences 
to ± 0,2 /i/if or ± 0.1 % 

METALLIC RESISTANCE: Series resistance about 0.008 ohm 
at 1 Me 

SERIES' INDUCTANCE: Approximately 0.024 /*h 

TEMPERATURE COEFFICIENT: Approximately 0.002% per 
deg. C. 


# TYPE in-H PRECISION CONDENSER 


$160 


Worm Correction Calibration. . 50 

Quartz Insulation. 85 
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What makes BENDfX* dynamotors 
SO MUCH BETTER? 

Far the answers look inside! 
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It.Pays to buy Quality .. 
m finer Quality Dynamotor 
is available than a 


BEND1X DYNAMOTOR 
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